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Fabio Biondini
Politecnico di Milano

Milan, Italy
Chair, IALCCE 2023

Dan M. Frangopol
Lehigh University
Bethlehem, PA, USA
Chair, IALCCE 2023

Welcome to IALCCE 2023

Structures and infrastructure systems need to comply with the continuously increasing demand from
societal, political, economic, and environmental needs associated with aging, deterioration processes,
and other multiple naturaland human-made hazards affecting civil infrastructure facilities. To respond
to these needs, civil engineering is undergoing a profound change towards a life-cycle-oriented design
and maintenance philosophy where the system performance is considered as time-dependent and
the desired levels of target performance are addressed over the entire life-cycle taking into account
the effects of aging and deterioration processes, time-variant loadings, and maintenance and repair
interventions, among others. This transition is at the heart of civil engineering and is promoting
and guiding a considerable amount of research and relevant advances in the fields of modeling,
analysis, design, inspection, monitoring, repair, maintenance, and rehabilitation of deteriorating civil
engineering systems. To support this process, after a series of International Workshops on Life-Cycle
Analysis and Design of Civil Engineering Infrastructure Systems, IALCCE - The International Association
for Life Cycle Civil Engineering was created in 2006 (https:/www.ialcce.org).

IALCCE covers all aspects of life-cycle assessment, design, maintenance, rehabilitation and monitoring
of civil engineering systems. The objective of the Association is to promote international cooperation
in the field of life-cycle civil engineering for the purpose of enhancing the welfare of society. Currently,
IALCCEincludes over 800individualmembers from 66 countriesand over 30 collective members. Seven
International Symposia have been organized since the foundation of IALCCE. The inaugural IALCCE
Symposium was held in Varenna, Lake Como, Italy, in June 2008, under the auspices of Politecnico di
Milano. Following IALCCE 2008, a series of Symposia have been organized in Taipei, Taiwan (IALCCE
2010), Vienna, Austria (IALCCE 2012), Tokyo, Japan (IALCCE 2014), Delft, The Netherlands (IALCCE
2016), Ghent, Belgium (IALCCE 2018), and Shanghai, China (IALCCE 2020). These events have been
very successful, both technically and academically, and IALCCE Symposia have become established
events in the field of life-cycle civil engineering. It was therefore considered fruitful to continue this
landmark series and celebrate the 15th Anniversary of IALCCE Symposia where they were initiated by
bringing together recent advances and cutting-edge research in the field of life-cycle civil engineering
and related topics at the Eighth International Symposium on Life-Cycle Civil Engineering (IALCCE 2023),
held at Politecnico di Milano, Milan, Italy, 2-6 July, 2023 (https:/ialcce2023.org).

IALCCE 2023 has been organized on behalf of IALCCE under the auspices of Politecnico di Milano. The
interest of the international civil engineering community in the activities covered by IALCCE has been
confirmed by the significant response to the IALCCE 2023 call for papers. In fact, over 750 abstracts
from more than 50 countries were received by the Symposium Secretariat, and approximately 70%
of them were selected for final publication as technical papers and presentation at the Symposium
within mini-symposia, special sessions, and general sessions. Contributions presented at IALCCE
2023 cover recent advances and cutting-edge research in the field of life-cycle civil engineering,
including emerging concepts and innovative applications related to life-cycle design, assessment,
inspection, monitoring, repair, maintenance, rehabilitation, and management of structures and
infrastructure systems under uncertainty.

Life-Cycle of Structures and Infrastructure Systems is an Open Access Book published by Taylor & Francis
collecting the lectures and papers presented at IALCCE 2023. This book contains the full papers of
514 contributions, including the Fazlur R. Khan Plenary Lecture, nine Keynote Lectures, and 504
technical papers from 45 countries. It provides both and up-to-date overview of the field of life-
cycle civil engineering and significant contributions to the process of making more rational decisions
to mitigate the life-cycle risk and improve the life-cycle safety, reliability, redundancy, robustness,
resilience, and sustainability of structures and infrastructure systems exposed to multiple natural
and human-made hazards in a changing climate.

On behalf of IALCCE and Politecnico di Milano, the chairs of the Symposium would like to express
their sincere thanks to the authors, the organizers of mini-symposia and special sessions, and all
the participants for their contributions; to the members of the Steering Committee, International
Scientific Committee, and National Advisory Committee for their role in ensuring the highest scientific
level of the Symposium, and to the members of the Local Organizing Committee for the time and
efforts dedicated to make IALCCE 2023 a successful event. At the institutional level, a special
acknowledgment has to be given to the Politecnico di Milano, for organizing and co-sponsoring
this Symposium along with the International Association for Life-Cycle Civil Engineering (IALCCE),
as well as to the Department of Civil and Environmental Engineering for endorsing and supporting
the Symposium organization. Finally, the chairs of the Symposium wish to thank all organizations,
institutions, and authorities that offered their patronage at IALCCE 2023.
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SUPPORTING PUBLIC AUTHORITIES
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CONSIGLIO NAZIONALE
DEGLI INGEGNERI

ORDINE DEGLI INGEGNERI l
DELLA PROVINCIA DI MILANO “| ‘ ‘

Ministero delle Infrastrutture e dei Trasporti
Ministry of Infrastructures and Transports

Agenzia del Demanio
Italian Public Property Agency

Regione Lombardia
Lombardy Regional Administration

Regione Piemonte
Piedmont Regional Administration

Comune di Milano
Milan Municipality

CNI
Consiglio Nazionale degli Ingegneri
National Council of Italian Engineers

Ordine degli Ingegneri della Provincia di Milano
Association of Engineers of the Province of Milan
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PATRONAGES

ACI
American Concrete Institute

AICAP

Italian Association of Reinforced and Prestressed Concrete
Associazione Italiana Calcestruzzo Armato e Precompresso
Rome, Italy

ATLSS

Advanced Technology for Large Structural Systems
Engineering Research Center

Bethlehem, PA, USA

BOKU
University of Natural Resources and Life Sciences
Vienna, Austria

CISM
International Centre for Mechanical Sciences
Udine, Italy

CTE

Italian Society of Building Engineers

Collegio dei Tecnici della Industrializzazione Edilizia
Milan, Italy

fib
The International Federation for Structural Concrete

IABMAS
International Association for Bridge Maintenance And Safety

IABMAS Italy

Italian National Group of IABMAS

International Association for Bridge Maintenance And Safety
Italy

<acg

American Concrete Institute

Always advancing

UNIVERSITY.

7
®9 LEHIGH et TUDelft

Delft University of Technology

UNIVERSITY OF NATURAL RESOURCES AND

IALCCE NL

Dutch National Group of IALCCE

International Association for Life-Cycle Civil Engineering
The Netherlands

JAEE
Japan Association for Earthquake Engineering

JCI
Japan Concrete Institute

JSCE
Japan Society of Civil Engineers

RCEAS

P.C. Rossin College of Engineering and Applied Science
Lehigh University

Bethlehem, PA, USA

ReLUIS
Italian Network of the University Laboratories of Seismic Engineering
Rete Nazionale dei Laboratori di Ingegneria Sismica e Strutturale

TU Delft
Delft University of Technology
Delft, The Netherlands

UGhent
Ghent University
Ghent, Belgium

WASEDA

Faculty of Science and Engineering
Waseda University

Tokyo, Japan

MEDIA PARTNER

VISION Journal

CEB-FIP
LIFE SCIENCES. VIENNA

J5CE

GHENT
UNIVERSITY

VIZION

JOURNAL




Symposium Organization

ORGANIZING ASSOCIATION

IALCCE
International Association for Life—Cycle Civil Engineering
https:/www.ialcce.org
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POLIMI
Politecnico di Milano, Milan, Italy
https:/www.polimi.it
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Konrad Bergmeister, BoKu — University of Natural Resources and
Life Sciences, Vienna, Austria

Fabio Biondini, Politecnico di Milano, Milan, Italy

Robby Caspeele, Ghent University, Ghent, Belgium

Airong Chen, Tongji University, Shanghai, China

George Deodatis, Columbia University, New York, NY, USA

Armen Der Kiureghian, University of California, Berkeley, CA, USA
Dan Dubina, University of Timisoara, Timisoara, Romania

Bruce Ellingwood, Colorado State University, Fort Collins, CO, USA

Allen C. Estes, California Polytechnic State University, San Luis
Obispo, CA, USA

Luis Esteva, Universidad Nacional Autonoma de Mexico, Mexico
City, Mexico

Hitoshi Furuta, Kansai University, Osaka, Japan

Michel Ghosn, The City College of New York / CUNY, NY, USA
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Jerome Lynch, Duke University, Durham, NC, USA
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Man-Chung Tang, TY. Lin International, San Francisco, CA, USA

Jin-Guang Teng, The Hong Kong Polytechnic University, Hong
Kong, China

INTERNATIONAL SCIENTIFIC COMMITTEE

COMMITTEE CHAIRS
Fabio Biondini, Politecnico di Milano, Milan, Italy
Alfredo H.-S. Ang, University of California, Irvine, CA, USA

MEMBERS

Sreenivas Alampalli, Stantec, Albany, NY, USA

Sotirios Argyroudis, Brunel University London, London, UK
Tdlio N. Bittencourt, University of Sao Paulo, Sao Paulo, Brazil
Paolo Bocchini, Lehigh University, Bethlehem, PA, USA

Eugen Briihwiler, Ecole Polytechnique Fédérale De Lausanne,
Lausanne, Switzerland

Joan R. Casas, Technical University of Catalonia, Barcelona, Spain
F. Necati Catbas, University of Central Florida, Orlando, FL, USA
Eleni Chatzi, ETH Zurich, Zurich, Switzerland

Minghui Cheng, Cornell University, Ithaca, NY, USA

Paulo Cruz, University of Minho, Guimaraes, Portugal

Donald W. Davies, Magnusson Klemencic Associates, Seattle,
WA, USA

Nele De Belie, Ghent University, Ghent, Belgium

David De Leon, Universidad Autonoma del Estado de Mexico,
Toluca, Mexico

Sofia Diniz, Federal University of Minas Gerais, Belo Horizonte,
Brazil

Panos Diplas, Lehigh University, Bethlehem, PA, USA

You Dong, The Hong Kong Polytechnic University, Hong Kong,
China

Dan M. Frangopol, Lehigh University, Bethlehem, PA, USA

Paolo Gardoni, University of lllinois at Urbana-Champaign, Urbana,
IL, USA

Rade Hajdin, University of Belgrade, Belgrade, Serbia

Petr Hajek, Czech Technical University, Prague, Czech Republic
Ichiro Iwaki, Nihon University, Sendai, Japan

Sunyong Kim, Wonkwang University, Iksan, South Korea
Chul-Woo Kim, Kyoto University, Kyoto, Japan

Anne S. Kiremidjian, Stanford University, Stanford, CA, USA
Chun-Qing Li, RMIT University, Melbourne, VI, Australia

Zoubir Lounis, National Research Council Canada, Ottawa, Canada

Antonio Mari Bernat, Technical University of Catalonia,
Barcelona, Spain

Jose Matos, University of Minho, Guimaraes, Portugal
Ayaho Miyamoto, Yamaguchi University, Ube, Japan
Luis Neves, University of Nottingham, Nottingham, UK

Drahomir Novak, Brno University of Technology, Brno,
Czech Republic

André D. Orcesi, Cerema, Champs-sur-Marne, France
Jamie Ellen Padgett, Rice University, Houston, TX, USA

Alessandro Palermo, University of Canterbury, Christchurch, New
Zealand

Kok Kwang Phoon, National University of Singapore, Singapore
Han Roebers, Provincie Noord Holland, Haarlem, The Netherlands
Xin Ruan, Tongji University, Shanghai, China

Mauricio Sanchez-Silva, Los Andes University, Bogota, Colombia
Mohamed Soliman, Oklahoma State Univesity, Stillwater, OK, USA
John Dalsgaard Sorensen, Aalborg University, Aalborg, Denmark
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Bill F. Spencer, University of lllinois, Champaign, IL, USA

Mark G. Stewart, University of Technology Sydney, Ultimo,
NSW, Australia

Daniel Straub, Technical University of Munich, Munich, Germany

Alfred Strauss, University of Natural Resources and Life Sciences,
Vienna, Austria

Yiannis Tsompanakis, Technical University of Crete, Crete, Greece
David Yang, Portland State University, Portland, OR, USA
Victor Yepes, Universitat Politecnica de Valencia, Valencia, Spain

NATIONAL ADVISORY COMMITTEE

COMMITTEE CHAIRS

Andrea Prota, University of Naples Federico |l
Gianpaolo Rosati, Politecnico di Milano
Anna Saetta, IUAV University of Venice

MEMBERS

Antonietta Aiello, University of Salento
Nadia Baldassino, University of Trento
Beatrice Belletti, University of Parma

Fabio Biondini, Politecnico di Milano

Gian Michele Calvi, IUSS Pavia

Maddalena Carsana, Politecnico di Milano
Dario Coronelli, Politecnico di Milano
Maurizio Crispino, Politecnico di Milano
Pietro Croce, University of Pisa

Francesca Da Porto, University of Padua
Andrea Dall'Asta, University of Camerino
Mario De Stefano, University of Florence
Marco Di Prisco, Politecnico di Milano
Liberato Ferrara, Politecnico di Milano

Paolo Franchin, Sapienza University of Rome
Elsa Garavaglia, Politecnico di Milano

lunio lervolino, University of Naples Federico |l
Lidia La Mendola, University of Palermo
Sergio Lagomarsino, University of Genoa
Pier Giorgio Malerba, Politecnico di Milano
Giuseppe Marano, Politecnico di Torino
Angelo Masi, University of Basilicata

Claudio Modena, University of Padua
Roberto Nascimbene, IUSS Pavia

Emidio Nigro, University of Naples Federico Il
Roberto Paolucci, Politecnico di Milano
Alberto Pavese, University of Pavia

Maria Rosaria Pecce, University of Naples Federico |l
Carlo Pellegrino, University of Padua
Giovanni Plizzari, University of Brescia

Zila Rinaldi, University of Rome Tor Vergata
Paolo Riva, University of Bergamo

Walter Salvatore, University of Pisa

Mauro Sassu, University of Cagliari

Marco Savoia, University of Bologna

Enrico Spacone, University of Chieti-Pescara
Francesco Tondolo, Politecnico di Torino
Filippo Ubertini, University of Perugia

LOCAL ORGANIZING COMMITTEE

COMMITTEE CHAIRS
Mattia Anghileri, Politecnico di Milano
Luca Capacci, Politecnico di Milano

MEMBERS

Grigor Angjeliu, Politecnico di Milano

Silvia Bianchi, Politecnico di Milano

Lorenzo Casti, Université Gustave Eiffel, France
Marco Cervio, Politecnico di Milano

Andrea Consiglio, Politecnico di Milano
Adriano D’lorio, Politecnico di Milano

Enrique Ibarra, Politecnico di Milano

Leila Jafari, Politecnico di Milano

Ruiqi Luo, Politecnico di Milano

Nisrine Makhoul, Politecnico di Milano

Angelo Marchisella, Politecnico di Milano
Francesco Marino, Politecnico di Milano
Giuseppe V. Nava, Politecnico di Milano
Francesco Padovani, Amplia Infrastructures, Milan
Zhibin Wang, Pavimental, Milano

Sicong Xie, Politecnico di Milano

Chihiro Yoshii, Politecnico di Milano

SYMPOSIUM SCIENTIFIC SECRETARIAT

Adriano D’lorio, Enrique Ibarra Martinez & Francesco Marino
Department of Civil and Environmental Engineering
Politecnico di Milano

Piazza Leonardo da Vinci, 32

20133 Milan, Italy

Email: papers@ialcce2023.org

SYMPOSIUM ORGANIZING SECRETARIAT

Andrea Bertoni, Gaia Gorini & Stella Pennini
LAAN

Via Gerolamo Savoldo, 11/B

25124 Brescia

Email: secretariat@ialcce2023.org

SYMPOSIUM WEBSITE

https:/ialcce2023.org



Symposium Information

VENUE

POLITECNICO DI MILANO
Leonardo Campus

Piazza Leonardo da Vinci, 32
20133 Milano (M), Italy

The Secretariat Office of IALCCE 2023 will be operated from the
Registration Desk located on the Ground Floor of the Building 13
— Trifoglio.

Registration Desk opening hours

Sunday, July 2nd 16:00 — 19:30
Monday, July 3rd 07:30 - 19:30
Tuesday, July 4th 07:30 - 18:00
Wednesday, July 5th 08:00 — 17:30

During the opening hours, all regularly registered participants can
collect the Symposium material. Our staff will be pleased to help
you with all your enquiries.

SLIDE CENTER & PRESENTATION GUIDELINES

Speakers will be NOT allowed to use their personal laptop
computers for Presentations. Presentations must be uploaded
in advance in the Symposium Room Network at least 24 hours
prior to the start of the Session. Speakers will be NOT allowed to
upload the Presentations by using the computers installed in the
conference rooms. The Slide Centre is located at Ground Floor of
Building 13 - Trifoglio.

Speakers are kindly required to carefully check their Presentation
at the Slide Center at least 30 minutes before the Session will start.
Technicians will assist Speakers to preview their Presentations to
ensure that they display well on the screens. Speakers are also
required to fill out the “Speaker Information Form” and deliver it to
the Session Chairs at least 15 minutes before the session starts.

WI-FI

WI-FI internet access is available at the Symposium Venue.
Dedicated User ID and password required for internet access are
made available to all registered participants.

ON SITE REGISTRATION

Registration on site will be possible during the entire Symposium
within the opening hours of the registration desk. A surcharge of
10% of processing fee will be applied to the regular registration
fees posted on the Symposium website for on site registrations.

Extra tickets for Social Events
Extra ticket for Welcome Reception €60
Extra ticket for Gala Dinner €120

Extra tickets for Welcome Reception and Gala Dinner are subject to
availability. Please check at the registration desk.

SYMPOSIUM BADGE

The participants are kindly requested to wear the Symposium
badge at all times during the Symposium.

PERSONAL PROPERTY

The participants are invited to take good care of their personal
belongings, and to do not leave them unattended. Neither the
Symposium organizers nor their staff will be responsible for any
loss or damage of the personal property of the participants.

LUNCHES & COFFEE BREAKS

Daily lunch will be served in the lunch area at Building 16C. Coffee
breaks will be served at both the ground floor and first floor of
Building 13 - Trifoglio.

OPENING CEREMONY

The Opening Ceremony will be held on Monday, July 3rd, from 8:30
to 9:30 in the Aula Magna of Building 13 - Trifoglio.

IALCCE GENERAL ASSEMBLY

The General Assembly of IALCCE will be held on Monday July 3rd,
from 18:30 to 19:00 in the Aula Magna of Building 13 - Trifoglio.

FAZLUR R. KHAN MEDAL & IALCCE AWARDS

The Fazlur R. Khan Life-Cycle Civil Engineering Medal and the
IALCCE Awards will be presented at the Gala Dinner on Tuesday,
July 4th, 2023.

Fazlur R. Khan Life-Cycle Civil Engineering Medal

The Fazlur R. Khan Life-Cycle Civil Engineering Medal will be
presented at IALCCE 2023. This medal was established to honor
Fazlur R. Khan outstanding contributions to structural engineering
in general and in particular to life-cycle civil engineering. This
award is made to a member of the International Association of
Life-Cycle Civil Engineering who has made definite contributions
to the advancement of life-cycle civil engineering through journal
or conference papers, or other written presentations.

IALCCE Awards

IALCCE Awards will be presented at IALCCE 2023. The awards will
be made to members of IALCCE for distinguished achievements in
the areas of Life-Cycle Civil Engineering. Selections will be based
on past achievements.

The IALCCE Awards Committee is chaired by Professor Hitoshi
Furuta, Kansai University, Osaka, Japan.

CLOSING CEREMONY

The Closing Ceremony is scheduled on Wednesday July 5th at
16:30 in the Aula Magna of Building 13 — Trifoglio.
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Scientific Program

FAZLUR R. KHAN PLENARY LECTURE

Eugen Briihwiler
Making Bridges Sustainable
Monday, July 3rd, Aula Magna

KEYNOTE LECTURES

Mark Sarkisian
Resilient structures: Materials | Components | Systems
Monday, July 3rd, Aula Magna

Mitsuyoshi Akiyama

Probabilistic life-cycle performance assessment of corroded
concrete structures: Core technologies to predict the remaining
service life

Monday, July 3rd, Aula Magna

Jens Sandager Jensen

Digital transition in asset management of bridges — Advantages
and challenges

Tuesday, July 4th, Aula Magna

Mark Stewart

Risk and decision-making for extreme events: What terrorism
and climate change have in common

Tuesday, July 4th, Aula Magna

Maddalena Carsana

Field and laboratory tests for corrosion assessment of existing
concrete bridges

Tuesday, July 4th, Aula Magna

Ho-Kyung Kim

Life-cycle sea-crossing bridge operation under strong winds in
severe weather

Wednesday, July 5th, Aula Magna

Robby Caspeele

Bayesian assessment of existing concrete structures: Exploiting
the full power of combined information

Wednesday, July 5th, Aula Magna

Michel Ghosn

Safety assessment of civil infrastructure assets subjected to
extreme events

Wednesday, July 5th, Aula Magna

Francesco Canali

The structural life of a Cathedral and the worksites of the Duomo
di Milano

Wednesday, July 5th, Aula Magna

MINI-SYMPOSIA

MoM-1 & MoE-1

Component reuse in structures and infrastructures
Organized by:

Ornella luorio, University of Leeds

Corentin Fivet, Ecole Polytechnique Fédérale de Lausanne

MoA-4

Smart condition assessment of railway bridges
Organized by:

Talio Bittencourt, Universidade de Sao Paulo

Rui Calcada, Universidade do Porto

Diogo Ribeiro, Instituto Superior de Engenharia do Porto
Hermes Carvalho, Universidade Federal de Minas Gerais
Marcos Massao, Universidade de Sao Paulo

Pedro Montenegro, Universidade do Porto

MoA-7

Integrating life-cycle engineering concepts into community
resilience and decision-support

Organized by:

John van de Lindt, Colorado State University

Jamie Padgett, Rice University

Andre R. Barbosa, Oregon State University

Nisrine Makhoul, Politecnico di Milano

MoM-2 & MoE-2

Vibration-based structural health monitoring, damage
identification and residual lifetime estimation
Organized by:

Edwin Reynders, KU Leuven

Geert Lombaert, KU Leuven

Eleni Chatzi, ETH Zurich

Costas Papadimitirou, University of Thessaly

MoA-8 & MoE-8

Life-cycle performance assessment of civil engineering
systems

Organized by:

Mitsuyoshi Akiyama, Waseda University

Dan M. Frangopol, Lehigh University, ATLSS Research Center
Hiroshi Matsuzaki, National Defense Academy

TuM-4 & TuA-4 &

Smart maintenance and Al applications
Organized by:

Hitoshi Furuta, Osaka Metropolitan University
Necati Catbas, University of Central Florida
Yasutoshi Nomura, Ritsumeikan University

MoM-7 & MoE-7

Non-deterministic model updating for structural health
monitoring of existing structures

Organized by:

Masaru Kitahara, Leibniz University Hannover

Matteo Broggi, Leibniz University Hannover

Michael Beer, Leibniz University Hannover

Takeshi Kitahara, Kanto Gakuin University
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TuM-10

Resilience and sustainability of steel based hybrid building
structures in the life-cycle environment

Organized by:

Dan Dubina, Romanian Academy

Florea Dinu, Politehnica University of Timisoara

Viorel Ungureanu, Politehnica University of Timisoara

MoA-6

Recent development loT- and ICT-based infrastructure
inspection and management

Organized by:

Chul-Woo Kim, Kyoto University

Vasilis Sarhosis, University of Leeds

Mohammad Noori, California Polytechnic State University
Yi Zhang, Tsinghua University

TuM-3

Advances in life-cycle earthquake engineering

Organized by:

Luca Capacci, Politecnico di Milano

Mitsuyoshi Akiyama, Waseda University

Fabio Biondini, Politecnico di Milano

Dan M. Frangopol, Lehigh University, ATLSS Research Center

TuM-6

Life-cycle asset management and the complexity of socio-
environmental-technical transitions

Organized by:

Andreas Hartmann, University of Twente

Marcel Hertogh, Delft University of Technology

Jaap Bakker, Rijskwaterstaat

Han Roebers, Province Noord-Holland

TuE-2 & WeM-2

Advanced strengthening and retrofitting solutions for existing
concrete structures

Organized by:

Norbert Randl, Carinthia University of Applied Sciences
Edoardo Rossi, Carinthia University of Applied Sciences

WeA-7

Safety and durability of high-performance structures
Organized by:

Xiang-Lin Gu, Tongji University

Qian-Qian Yu, Tongji University

MoM-4 & MoE-4

Coupled chemical, physical, and mechanical processes in
cementitious materials for short- and long-term behavior of
R.C. and P.C. structures

Organized by:

Giovanni Di Luzio, Politecnico di Milano

Roman Wan-Wendner, Ghent University

Mohammed Alnaggar, Oak Ridge National Laboratory

Jan Vorel, Czech Technical University

WeA-2

Deconstruction and reuse of steel and lightweight metal
structures

Organized by:

Markus Kuhnhenne, RWTH Aachen University

Paul Kamrath, Paul Kamrath Ingenieurriickbau GmbH

MoM-5 & MoE-5

Assessment of existing masonry arch bridge infrastructure
Organized by:

Matthew Gilbert, University of Sheffield

Giuliana Cardani, Politecnico di Milano

Thomas Boothby, Penn State University

Dario Coronelli, Politecnico di Milano

TuA-8 & TuE-8

Recent advance in seismic protection systems: design,
modeling and testing strategies of traditional and innovative
solutions

Organized by:

Alberto Pavese, University of Pavia

Marco Furinghetti, University of Pavia

TuM-5 & TuE-5

Safety and maintenance of masonry arch bridges: diagnostic,
monitoring, modelling, risk analysis and retrofit interventions
Organized by:

Francesco Cannizzaro, University of Catania

Nicola Cavalagli, University of Perugia

Corrado Chisari, University of Campania “Luigi Vanvitelli”
Bartolomeo Panto, University of Durham

Fabrizio Scozzese, University of Camerino

Paolo Zampieri, University of Padua

Mattia Zizi, University of Campania “Luigi Vanvitelli”

SPECIAL SESSIONS

MoM-3

Climate change effects on life-cycle safety, reliability, and risk
of structures and infrastructure systems

Organized by:

Fabio Biondini, Politecnico di Milano

Zoubir Lounis, National Research Council Canada

Michel Ghosn, The City College of New York

WeM-5

SHM for life-cycle informed management of degrading
structures

Organized by:

Maria Pina Limongelli, Politecnico di Milano

Paolo Gardoni, University of lllinois at Urbana-Champaign
Sebastian Thons, Lund University

Dagang Lu, Harbin Institute of Technology

MoM-6

Monitoring of structures for informed decision making
Organized by:

Alfred Strauss, University of Natural Resources and Life Sciences
Dan M. Frangopol, Lehigh University, ATLSS Research Center

MoE-6

Artificial intelligence-based life-cycle management of
infrastructure systems

Organized by:

You Dong, The Hong Kong Polytechnic University

Dan M. Frangopol, Lehigh University, ATLSS Research Center
Xiaoming Lei, The Hong Kong Polytechnic University



WeM-1

Concrete damage assessment using coda waves

Organized by:

Christoph Gehlen, Technical University of Munich

Ernst Niederleithinger, Federal Institute for Materials Research
and Testing (BAM)

Jithender Timothy, Technical University of Munich

Thomas Krankel, Technical University of Munich

TuA-3

Life-cycle redundancy, robustness, and resilience indicators
for aging structures and infrastructure systems under multiple
hazards

Organized by:

Fabio Biondini, Politecnico di Milano

Dan M. Frangopol, Lehigh University, ATLSS Research Center

TuA-1

Bridge weight-in-motion systems and applications to structural
health monitoring

Organized by:

Samim Mustafa, Indian Institute of Technology

Daniel Cantero, Norwegian University of Science and Technology

WeA-5

Performance, safety, and cost of civil infrastructure in a life-
cycle context

Organized by:

Yaohan Li, Hong Kong Metropolitan University

Peng Yuan, The Hong Kong Polytechnic University

You Dong, The Hong Kong Polytechnic University

Dan M. Frangopol, Lehigh University, ATLSS Research Center

MoE-3

Risk-based prioritization and monitoring of bridges for road
infrastructure management in Lombardy region, Italy
Organized by:

Fabio Biondini, Politecnico di Milano

Maria Pina Limongelli, Politecnico di Milano

Carmelo Gentile, Politecnico di Milano

Marco Belloli, Politecnico di Milano

WeM-3

BRIDGE|50: Experimental testing and model validation for life-
cycle design and assessment of RC/PC bridges

Organized by:

Fabio Biondini, Politecnico di Milano

Francesco Tondolo, Politecnico di Torino

Sergio Manto, SCR Piemonte

Carlo Beltrami, Lombardi Engineering

WeM-9

Deterioration modeling of concrete, rebar, steel and bond
performance

Organized by:

Xiangling Gao, Tongji University

Xiaodan Ren, Tongji University

Jie Li, Tongji University

WeM-7

Exploiting digitalization in the intervention planning for
transportation infrastructure

Organized by:

Bryan T. Adey, ETH Zurich

Saviz Moghtadernejad, ETH Zurich

Steven Chuo, ETH Zurich

Hamed Mehranfar, ETH Zurich

WeM-6

Strengthening and rehabilitation of steel bridges
Organized by:

Xu Jiang, Tongji University

Xuhong Qiang, Tongji University

Zhilin Lv, Tongji University

WeA-8

Data management and analysis for predictive maintenance of
aging infrastructure

Organized by:

Franziska Schmidt, Université Gustave Eiffel

Mezgeen Rasol, Université Gustave Eiffel

Leandro F.M. Sanchez, uOttawa

TuE-7

Reinforced concrete-to-concrete interfaces: experiments and
modelling

Organized by:

Vasiliki Palieraki, National Technical University of Athens

Sara Cattaneo, Politecnico di Milano

TuE-6

Risk-informed life-cycle management of bridges
Organized by:

llaria Venanzi, University of Perugia

Maria Pina Limongelli, Politecnico di Milano
Umberto Alibrandi, Aarhus University

TuE-4

BIM-based sustainability considerations in infrastructure
construction

Organized by:

Markus Konig, Ruhr-Universitat Bochum

WeM-4

Optimization of inspection, monitoring and maintenance
strategies for existing concrete structures

Organized by:

Robby Caspeele, Ghent University

Wouter Botte, Ghent University

Geert Lombaert, KU Leuven

Alfred Strauss, University of Natural Resources and Life Sciences

MoE-10

Sustainability of steel production chain
Organized by:

Helena Gervasio, University of Coimbra
Marta Maria Sesana, University of Brescia

EIGHTH INTERNATIONAL SYMPOSIUM
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MoM-9

Advances in performance and life-cycle design of green
structural materials for a more sustainable environment
Organized by:

Beatrice Belletti, University of Parma

Patrizia Bernardi, University of Parma

Alice Sirico, University of Parma

TuE-9

Durability of reinforced concrete structures and infrastructures
under changing climate conditions

Organized by:

Sylvia Kessler, Helmut-Schmidt-University - University of the
Federal Armed Forces Hamburg

Francesca Marsili, Helmut-Schmidt-University - University of the
Federal Armed Forces Hamburg

Pietro Croce, University of Pisa

Filippo Landi, University of Pisa

TuA-6

Life-cycle and sustainability of precast concrete structures
Organized by:

Bruno Dal Lago, University of Insubria

Hugo Rodrigues, Universidade do Aveiro

Paolo Negro, European Commission, Joint Research Centre

Tu”A-10

Shaping development planning processes for infrastructure
systems under future uncertainty

Organized by:

Bryan T. Adey, ETH Zurich

Arnor Elvarsson, ETH Ziirich

Orlando Roman, ETH Ziirich

MoM-8

Functional end-of-life framework applied to hydraulic
structures

Organized by:

Evert Jan Hamerslag, Rijkswaterstaat

Esther van Baaren, Deltares

Alexander Bakker, Delft University of Technology

TuA-5

The process of decarbonization: from ideation to specification
Organized by:

David Shook, Skidmore, Owings & Merrill

Mark Sarkisian, Skidmore, Owings & Merrill

MoE-9

Structural resilience in bridge engineering: method, theory, and
practice

Organized by:

Airong Chen, Tongji University

Xuhui He, Central South University

Xin Ruan, Tongji University

TuE-3

Practical applications and value of advanced computational and
probabilistic modelling in life-cycle engineering

Organized by:

Paolo Bocchini, Lehigh University

Alfred Strauss, University of Natural Resources and Life Sciences
Helder Sousa, Brisa Group

WeA-1

Use of SHM and NDE for decision making
Organized by:

Nurdan M. Apaydin, Istanbul University-Cerrahpasa
F. Necati Catbas, University of Central Florida
Bruno Briseghella, Fuzhou University

TuA-2

Durability and structural assessment of fiber reinforced
strengthening materials and strengthened structures
Organized by:

Francesco Micelli, University of Salento

Corina Papanicolaou, University of Patras

Bahman Ghiassi, University of Birmingham

Marianovella Leone, University of Salento

Tu”A-7

Durability of sustainable reinforced concrete for civil
engineering structures

Organized by:

Maddalena Carsana, Politecnico di Milano

Elena Redaelli, Politecnico di Milano

MoA-9

Structural health monitoring and asset management of
infrastructures

Organized by:

Shaikha AlSanad, Kuwait Institute for Scientific Research
Jafarali Parol, Kuwait Institute for Scientific Research

TuA-9

Corrosion-induced structural damage and prevention measures
for reinforced concrete infrastructure

Organized by:

Shangtong Yang, University of Strathclyde

Fujian Tang, Dalian University of Technology

Weiping Zhang, Tongji University

TuE-1

Life-cycle and sustainability performance of fastenings
Organized by:

Panagiotis Spyridis, Technical University of Dortmund
Giovanni Muciaccia, Politecnico di Milano

Konrad Bergmeister, University of Natural Resources and Life
Sciences

Thilo Pregartner, Fischerwerke GmbH & Co. KG

Roberto Piccinin, Hilti Corporation

Thomas Sippel, Group Corporation



GENERAL SESSIONS

WeM-8
Assessment of infrastructure facilities

TuM-2
BIM and DT applications

TuM-1
Concrete degradation and modeling

TuM-7
Durability performance of materials

TuM-9
Dynamic response, system identification and structural control

WeA-3
Experimental testing and structural modeling of bridges

MoA-2
Fatigue and damage assessment

MoA-10
Inspection and surveying

WeA-10
Life-cycle assessment of materials and components

TuM-8
Life-cycle cost analysis

MoA-1
Life-cycle of structural materials

MoA-5
Life-cycle safety, reliability and risk analysis

WeA-9
Life-cycle-oriented computational tools

WeA-4
Seismic performance assessment

MoA-3
Structural strenghtening and repair

WeA-6
Testing and diagnostics
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PROGRAM SCHEDULE
MONDAY, July 3 2023

08:30 - 09:30 | Opening Ceremony | Aula Magna
Welcome Speeches from Authorities

09:30 - 10:00 | Fazlur R. Khan Plenary Lecture | Aula Magna
Eugen Briihwiler | Making bridges sustainable

10:00 - 11:00 | Keynote Lectures | Aula Magna

Mark Sarkisian | Resilient structures: Materials | Components | Systems
Mitsuyoshi Akiyama | Probabilistic life-cycle performance assessment of corroded concrete structures:
Core technologies to predict the remaining service life

11:00 - 11:30 | Coffee Break
11:30 - 13:00 | Concurrent Technical Sessions | MoM-1 to MoM-9

MoM-1 | T.0.1 Room | Component reuse in structures and infrastructures

MoM-2 | T.0.2 Room | Vibration-based structural health monitoring, damage identification and residual
lifetime estimation

MoM-3|T.1.1 Room | Climate change effects on life-cycle safety, reliability, and risk of structures and
infrastructure systems

MoM-4 | T.1.2 Room | Coupled chemical, physical, and mechanical processes in cementitious materials for
short- and long-term behavior of R.C. and P.C. structures

MoM-5 | T.1.3 Room | Assessment of existing masonry arch bridge infrastructure

MoM-6 | T.2.3 Room | Monitoring of structures for informed decision making

MoM-7 | B.0.1 Room | Non-deterministic model updating for structural health monitoring of existing
structures

MoM-8 | B.1.1 Room | Functional end-of-life framework applied to hydraulic structures

MoM-9 | B.2.1 Room | Advances in performance and life-cycle design of green structural materials for a
more sustainable environment

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING

13:00 - 14:30 | Lunch Break
14:30 - 16:30 | Concurrent Technical Sessions | MoA-1 to MoA-10

MoA-1|T.0.1 Room | Life-cycle of structural materials

MoA-2 | T.0.2 Room | Fatigue and damage assessment

MoA-3 | T.1.1 Room | Structural strenghtening and repair

MoA-4 | T.1.2 Room | Smart condition assessment of railway bridges

MoA-5 | T.1.3 Room | Life-cycle safety, reliability and risk analysis

MoA-6| T.2.3 Room | Recent development loT- and ICT-based infrastructure inspection and management
MoA-7 | B.0.1 Room | Integrating life-cycle engineering concepts into community resilience and decision-
support

MoA-8| B.1.1 Room | Life-cycle performance assessment of civil engineering systems

MoA-9 | B.2.1 Room | Structural health monitoring and asset management of infrastructures

MoA-10 | B.3.1 Room | Inspection and surveying

16:30 - 17:00 | Coffee Break
17:00 - 18:30 | Concurrent Technical Sessions | MoE-1 to MoE-10

MoE-1| T.0.1 Room | Component reuse in structures and infrastructures

MoE-2 | T.0.2 Room | Vibration-based structural health monitoring, damage identification and residual
lifetime estimation

MoE-3 | T.1.1 Room | Risk-based prioritization and monitoring of bridges for road infrastructure
management in Lombardy region, Italy

1 6 MoE-4 | T.1.2 Room | Coupled chemical, physical, and mechanical processes in cementitious materials for
short- and long-term behavior of R.C. and P.C. structures

MoE-5| T.1.3 Room | Assessment of existing masonry arch bridge infrastructure

MoE-6 | T.2.3 Room | Artificial intelligence-based life-cycle management of infrastructure systems
MoE-7 | B.0.1 Room | Non-deterministic model updating for structural health monitoring of existing
structures

MoE-8 | B.1.1 Room | Life-cycle performance assessment of civil engineering systems

MoE-9 | B.2.1 Room | Structural resilience in bridge engineering: method, theory, and practice

MoE-10 | B.3.1 Room | Sustainability of steel production chain

18:30 - 19:00 | IALCCE General Assembly | Aula Magna




08:30 - 09:30

09:30 - 10:00

10:00 - 11:00

OPENING CEREMONY
FAZLUR R. KHAN LECTURE & KEYNOTE LECTURES

Opening Ceremony | Aula Magna
Welcome Speeches from Authorities

Fazlur R. Khan Plenary Lecture | Aula Magna
Chairs: Fabio Biondini, Dan M. Frangopol

Making bridges sustainable

Eugen Briihwiler

Swiss Federal Institute of Technology Lausanne (EPFL)
Lausanne, Switzerland

Keynote Lectures | Aula Magna
Chairs: Fabio Biondini, Dan M. Frangopol

Resilient structures: Materials | Components | Systems
Mark Sarkisian

SOM - Skidmore, Owings & Merrill

San Francisco, CA, USA

Probabilistic life-cycle performance assessment of corroded concrete structures:
Core technologies to predict the remaining service life

Mitsuyoshi Akiyama

Waseda University

Tokyo, Japan

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING
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PROGRAM SCHEDULE
TUESDAY, July 4, 2023

08.30 — 10.00 | Keynote Lectures | Aula Magna

Jens Sandager Jensen | Digital transition in asset management of bridges — Advantages and challenges
Mark Stewart | Risk and decision-making for extreme events: What terrorism and climate change have in
common

Maddalena Carsana | Field and laboratory tests for corrosion assessment of existing concrete bridges

10:00 - 10:30 | Coffee Break
10:30 - 12:30 | Concurrent Technical Sessions | TuM-1 to TuM-10

TuM-1]T.0.1 Room | Concrete degradation and modeling

TuM-2|T.0.2 Room | BIM and DT applications

TuM-3| T.1.1 Room | Advances in life-cycle earthquake engineering

TuM-4]T.1.2 Room | Smart maintenance and Al applications

TuM-5| T.1.3 Room | Safety and maintenance of masonry arch bridges: diagnostic, monitoring, modelling,
risk analysis and retrofit interventions

TuM-6 | T.2.3 Room | Life-cycle asset management and the complexity of socio-environmental-technical
transitions

TuM-7 | B.0.1 Room | Durability performance of materials

TuM-8| B.1.1 Room | Life-cycle cost analysis

TuM-9 | B.2.1 Room | Dynamic response, system identification and structural control

TuM-10 | B.3.1 Room | Resilience and sustainability of steel based hybrid building structures in the life-
cycle environment

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING

12:30 - 14:00 | Lunch Break
14:00 - 15:30 | Concurrent Technical Sessions | TuA-1 to TuA-10

TuA-1]T.0.1 Room | Bridge weigh-in-motion systems and applications to structural health

monitoring

TuA-2 | T.0.2 Room | Durability and structural assessment of fiber reinforced strengthening materials and
strengthened structures

TuA-3|T.1.1 Room | Life-cycle redundancy, robustness, and resilience indicators for aging structures and
infrastructure systems under multiple hazards

TuA-4]T.1.2 Room | Smart maintenance and Al applications

TuA-5]|T.1.3 Room | The process of decarbonization: from ideation to specification

TuA-6 | T.2.3 Room | Life-cycle and sustainability of precast concrete structures

TuA-7 | B.0.1 Room | Durability of sustainable reinforced concrete for civil engineering structures

TuA-8| B.1.1 Room | Recent advance in seismic protection systems: design, modeling and testing
strategies of traditional and innovative solutions

TuA-9|B.2.1 Room | Corrosion-induced structural damage and prevention measures for reinforced
concrete infrastructure

TuA-10|B.3.1 Room | Shaping development planning processes for infrastructure systems under future
uncertainty

15:30 - 16:00 | Coffee Break
16:00 - 17:30 | Concurrent Technical Sessions | TUE-1 to TuE-9

TuE-1|T.0.1 Room | Life-cycle and sustainability performance of fastenings
TuE-2|T.0.2 Room | Advanced strengthening and retrofitting solutions for existing concrete structures
TuE-3|T.1.1 Room | Practical applications and value of advanced computational and probabilistic
modelling in life-cycle engineering
TuE-4|T.1.2 Room | BIM-based sustainability considerations in infrastructure construction
TuE-5|T.1.3 Room | Safety and maintenance of masonry arch bridges: diagnostic, monitoring, modelling,
26 risk analysis and retrofit interventions

TuE-6|T.2.3 Room | Risk-informed life-cycle management of bridges
TuE-7|B.0.1 Room | Reinforced concrete-to-concrete interfaces: experiments and modelling
TuE-8]B.1.1 Room | Recent advance in seismic protection systems: design, modeling and testing
strategies of traditional and innovative solutions
TuE-9| B.2.1 Room | Durability of reinforced concrete structures and infrastructures under changing
climate conditions




08:30 - 10:00

KEYNOTE LECTURES

Keynote Lectures | Aula Magna
Chairs: Michel Ghosn, Hitoshi Furuta

Digital transition in asset management of bridges — Advantages and challenges
Jens Sandager Jensen

COWIA/S

Kongens Lyngby, Denmark

Risk and decision-making for extreme events: What terrorism and climate change
have in common

Mark Stewart
University of Technology Sydney
Sydney, NSW, Australia

3 Field and laboratory tests for corrosion assessment of existing concrete bridges
Maddalena Carsana

¥ Politecnico di Milano

Milan, Italy

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING

27



panuinuo)

uippnzz| 'y °'g
luLIodDYy 7 ‘Sub4 ‘() UDWSOID §

sainpalold J|q
3uisn sadpuiq yate Aluosew 1oy Surioyiuow
J0 udisap ay3 Joj A3a3e13s [euoneIndwo)

sowsa7 | 1 iSADS O

sa3puq yaue Auosew jo Ajijigesaujnn
JILLUSIDS 33 UO S1I34J9 31IS 40 IU3N|4U|

pIDY o U037 D 113J0AN 7 THOP T

38puq yaJe Auosew
[eauosiy e jo Suirepdn [apow Juawa|d
311Ul pue sisAjeue [epouwl [eyuaWILIadXT

ps0qIng ‘Y'Y
‘03pjouSaid ‘y\ ‘0391 I UDSaT D

sa3pLig yaJe Aluosell Joj suonauny
Ay1j18e4y 1nods aniap 03 A3ojopoyiaw

IpIpgny 3 'DISkljpQ Y 35922095 5

In0ds 01 p9
-129(gns sadpliqg yate Aluoseuwl jo AInRISUIS
asuodsal ayy uo uonedisanul Areulwi@id

95922016 '
oJezziuue)

'sliey)
suon

-UdnJalul J1J0433. pue sishjeue ysi ‘Sul)
-|[3pow ‘Suliojiuow “a13souselp :sa8pliq
ya4e Aluosew jo @sueuajujew pue Ayajes

swinisodwAs-1uln

wooy £°L°L
S-INnL

panuinuo)

1on3pwipy |
Uay) A 1YsoAvH ‘9 TYSOYDNY )

3|3ue |euoielol
pue saisialeIRYd Uoie.qin Suisn adpliq
yaJe papoliod Jo uoiredlyiuapl adeweq

yon8pwiny, | TYSDADH T ‘DYODIH Y

3uijapow 33plig-||ny
pue 3ulieaq 93pliq papo.liod Jo Jnoineyagq

DI2Japog T 14a)1as v

s2.4n32n43s dijnephy
J0 uonadsul ay3 10§ SPOYI3W anIzRAOUU|

DPOM 1L 'DY0] Y

"bwpApiny | ‘2qY W ‘DPOUIYS N
‘anwiuys N lwoypinyy | THoIDH H

38ueydxa 13y JO p|]am 133ysagqnl-03-aqny
1o} 3unsay Jluoseyn Aedse paseyd Joj po
-U39W 3jquwiasua 3ujutes| dasp Jjo [esodoid

an3owipy ‘| 1YsbApbH 9 107 T UBY) %

SpOY3aLL UoISIA Uo paseq 8ul
-uiea| daaq 8uisn uoiIa3ap 93104 [BIXE 3|09

seqye) N
eInIng ‘H
'sdley)

suonedijdde |y pue ajueuajuiew jiews

swinisodwAg-1ul

wooy Z°'L°L
7-INNL

€202 'y Ainf "Buiutopy Aepsany | og:zL - 0€:0L

panuinuo)

ubifpiwaipy 'Sy ‘uipuolg o HIdD) 7

Suidwes aouey

-lodwi jesodo.d Ateuoieys pue uoie3a.3
-3esip adewep uo paseq s)lomiau 33pliq
3ui8e Jo Juawssasse 2aual|Isal J11SIIqeqo.d

DOZASTON 'H

s3j0q Joydue jo aJnidn.
Ag s8urieaqg uoire|os] JIWSIaS pajelonaIap
ym sadpiiq Jo [043u0d aSewep JIWsIas

DINWIYSON 'S ‘DWDAYY W TYSDGIGS] H

SpJezey IWeUNS) pue
JIWSI3S Japun sadpliq 10} 3INSeaW.Ia3unod
[ewdo Suiuiwialap 104 ASojopoyian

D209 ) UDTIDG T

ayenb
-U}Je3 J3pun Sa.Nn3anJis awel) 93243U0)
10 1502 93ewrep 3|2A2-341| Jo sisAjeue 3)18y

jodo3up. ‘g ‘luipuolg 4 Pbdpy 7

SyIomiau
98puig pue sa3pliq Jo 92U3I|IS3I PUB XSI
JILWSIBS 3]2AI-31| Ul S9IURAPR JO MIINSY

1Doede)
eweApy ‘|
'sliey)

Suuaau
-13ua ajenby3sea a|aA2-a41| Ul sedUBNPY

:winisodwAg-1uip

wooy L°L°L
€-INNL

panuinuo)

OJjaWoIDIy 5 ‘0333504 ‘W

Apnis ased udisap a4n3anJiseljul

Aem|red e :sanbiuyday Suijdpojy uoiewoju)
Suipjing-ain3onaselju) Suisn uoizeniena
1502 9]2A2-9y1| pue Juswadeuew 133(0id
yaodnoy ‘W

‘usaasuagiopy ‘H

43q|y-3widpy H ‘8uaoy ;| Uadsaoly 7 13XDf -

s|apow

IN1g [e381p uo paseq s3uip|ing 31242U02
P32J0jUlaJ JO 3IUBUIIUIRW [BINIINIIS JUBIDLY
-}9-921N0S3. 104 poyiaw e jo Juawdojanag

139311 °g ‘SONY o PPDGUIGY ]

s3uIp|ing 40} S35532
-01d mainal udisap ul |A|g 4o uonedlddy

nnuubg g

uonezieydip pasau 0d3 pue yJ1

8iaqjjoH v ‘uubwiLiog Y GO Y

INIg uado Suisn sadeys Ajes ul 3loddns
uoIsiIap udisap 10} SUOISSILLIB HHD) palpoq
-3 U[e}I32UN JO UOIBZI[BNSIA SAIIRISIU|

oueid8e4 'g
Iaxpegd [

'siley)

suonjedidde 1 g pue Nig

:U0ISS3G [BJaUID)

wooy ¢'0°'L
¢-INNnL

panuinuo)

puN0N W
YaloH d ‘ojpl4 ) ‘Disad | DIDSDI g

)7 uo paseq sadpliq
31242U03 Jjo udisap Jo 3daduod Ajijigeureisng

qopny) 'y 1938aH
1 Uassb|) ‘W 'SY238 H 4olindy ‘W 1234pDg Y

sjue|d Jamod puim ul uoizepel3ap andiyey
91312U02 Jo uondipald panoiduwl 1o} siseq e
se A8a1e.11Ss uonezIIa1IRIRYD pUR SUl|3POA

Suadsug WT uoy) 'S ‘ounjpn Wy

91312U02 padewep-ally 10} SWa}
-SAs Jredal »2eld Jo JUBLISSaSSE 3|2A-3)17

3unyd 1’0 ‘WoIDY333S J'S
'9/23dsD) 'y 1UPUI-UBM Y ‘Opqy S

Slaquawl

91942U02 [BIN1INIIS 10 Z 3A0I0YNT JO
uoIIe|NWLI0S 193}J3 9zis/adeys Sunisinay

10¥04a g
‘uubwiydsid|4 W NGY WY a4 7

31} p/epuels 0] pasodxa jueeas
dojsaJly Jo asuodsal [ewayl ayy Suljpoin

apelpuy
1uoz|og

'siiey)

Suijepow pue uoijepeisap 33a31ouo0)

:U0ISS3G [BJaUdn

wooy L°0°L
L-INnL

G-INNL 03 L-INN] | SuoIssag [eajuyla] Jualiniuo)

DONIG3INIONST TIAID TOAI-341T NO
INNISOdINAS TYNOILYNATLNI HLHDIS



3jnuay ) 15I0S 'y TYSuSHog d

23plig Aluos
-ew e jo Suniepdn [apow paseq-uoneiqin
33 ur ainjesadwal Suidueyd Jo s394

oul8ajjad ) ‘HaldWDy of ‘Uozzbid ‘Y

sadpuiq yote
Auosew 3unnnw uo sisAjeue paydwis

SINOW 30 D UDSIY) ) ZIZ

s23pliq yate Asuosew ueds-13nw
Jo Ajpeded 3ulieag-peo| ay3 uo si3}aWwel
-ed |e2IURYI3W UIRIBIUN JO 93UBN|U|

panuiuo)
9592201G 4
olezziuue) 4
'siey)

suon
-udnJalul 31j0433. pue sishjeue ysii ‘Sul)
-|I3pow ‘S8uliojiuow ‘a13souselp :sa8puiq
ya4e Aluosew jo ajueuajuiew pue Ayajes

swinisodwAs-1uln

wooy £°L°L
S-INNnL

ONIA33INIONST TIAID FTOAI-341T NO
INOISOdINAS TYNOILYNATLNI HLHDIS

DIDZOIYS ‘W ‘Buayz | ‘DINTIDMDY] )

sadpliq pahels-a|qed
10} 10qoJ uoidadsul 9|ged e jo Juawdojanaq

0IDWID, A ‘bZDUWD) H
‘vInIn4 ‘H ‘DINWON A HDZ0 S

3uluses| deap uo paseq
s98ew| eJeWE) PIUNOW-3|IIYDN L0
23p1iq [993s Ul UORIRIBP SS3J304d UOISO4I0)

DMDZDUDY S
DYDY| A INyN4 N ‘0I0WT H

13p0od

-uaojne 3uisn 1593 Suswwey e Ag sainy

-JNJ3s 93242U0) Ul 3uljjeds jo uoi3edlyiauap|
panuiuo)

seqie) ‘N

eining 'H

'sliey)

suonedjjdde |y pue adueuajurew Jews

swinisodwAg-1ul

wooy Z°'L°L
7-INNL

€202 'y Ainf “Buiulopy Aepsany | o€:zL - 0€:0L

0IN0) Y
‘osid3u0p Y ‘oyuld Y OSTID) ]

sauip|ing
J0 3un3iyo33. paresdaiul Adisua-diwsias
[ewndo Joj sainpado.ld 3upjew-uoisidag

uissng 'y 1423aGay o ‘oplouadyy 4
‘oyuid Y ‘osnip) y ‘DUDILOS 7

Jadwep ssew anoe [anou e 3uisn
uonaa30.d JIWSISS JO S3Iyauaq 3]2AI-341

ppuD( Y ‘vYS3IB 1| ISAG T

SSeU JO U0IRI0| JUIRHIP Yim

Sawlop 21s3poa3d Jo Ji3sLialdeieyd diweuAq
panuiuo)

1Doede) -]

eweApy |\

'sirey)

Suneau
-13ua ayenbyjiea 3jaA3-8)1] Ul seduenpy

:winisodwAg-1uip

wooy L°L°L
€-INNL

8unqg 'I'H
‘soapy )T ‘ba1axa] ‘g ‘DSOS SH ‘Ubil ‘O'W

S]uaNa aWlal}Xa 0]
9UB3I|ISaJ 3.N3dNJ3SBIUI [Bd13d 3uinosdul
104 a3e [e331p By} Ul uoAN|oS - uIM| [e}3IQ

3upp 3 17d noyz g ‘X X UrT i

INIF pue Suluies)

dsap pnoj3 juiod uo paseq sjauuny p|aiys
104 UOIBLLLIOJUI UOIFRWI0JDP 3SIM-3Ull
Jo Juawadeuew pue uondadiad paulyay

jodo3up. ‘W ‘g 4ohsoy 1 4aunap H
‘plomAas ) ‘xnajni4-8ulqnoy g
4313305 o 198199 Y ‘SSNDAS Y

s|auuny 03

suonedlddy :sainjonais Suliaauidua auidfe

Joj Bullojiuow Josuas pue suimy [e1diq
panuiuo)

ouel33e4 ‘g

19xeq [

'sirey)

suonedyjdde 1 g pue g

:U0ISS3G [BJaUID)

wooy ¢'0°'L
¢-INNnL

29

Dpaubg-zauioy ‘3
‘Buom 'S'H Yaspilf yy I3I0) 7

91242U02 padlojulal
U1 Suiyae.d padNpUI-U0IS01I0I 10} [3poW
[B2IUBYIBWI-0WAYI pPaseq-pjaly-aseyd y

Subi 'H
‘Bubyz sx ‘Bub) X D X Bubyz X Url o7

3)e1S
3wl AJlj1geadinIas Japun JuaLwaI04uIB.
AJeuipio 3noy3im Jamo3 puim Jo Juawdas
uonsues} JdHN 4o Joineyaq [ein3aniig

3/10) U/ Y 1IN g
uLaYINT Y Aibypnoy) ¥ Y d 3

a1} 03 pasodxa

ge|s 312/0U02 padlojuiadl 10} Sallljiqel|al

198.e] pazijelauad paseq uolieziwndo-1s0)
panuiuo)

SpeJpuy J

luozjog '§

'siey)

Suijapow pue uojepeiSap a3a1duo)

:U0ISS3G [BJaUdn

wooy L°0°L
L-INnL

G-INNL 03 L-INN] | SuoIssag [eajuyla] Jualiniuo)




panuiuo)

DJIUaS Wy Mipur 'S ‘n8oayy ) NUIg 5

Speo| 9sJansuely Japun sjaued ||em
YdIMpUBS padej -|931s Jo Ajdeded ajewiyn
3y3 uo swiaysAs Buiuaisey Jo duaN|y|

nanpyy ‘W ‘nubaindun 7 ‘DUIgng q

s3ulp|ing [eluapISaI 3y31IMIYSI| plgAy
J0 92U3I|ISaJ JIWSISS pue Ajljigeureisng

nmozng 4
‘nubaIn3uyy 7 2iloy Yy 2na0x4n7

Apnis 9sed  — swashs
100[} 93942U02-|993S 91150dWI0I [BINIINIIS
J0 JuBWISSasse 9aAI-941| aniesedwod

0[ji3s0J [9p I
Wos|yo/ W ‘doind 7 TipIH d

¢1991s [euon
-JNJ3SU0d pasnal 1o} Jalieq Jo Ajlunjioddo
:uoie|ndal s3anpo.ld uo[INIISU0d Mau 3y |

ajupsIn v ‘orion] 0

sJolaweled
pue S|elI3}BW [BIIUSN}JUI UlRW :S3uIp|INg
[991S paWLI0} p|0d JO JUBLLISSISSE 3|IAd-341

nuig o
eUIGNQ ‘A
'sliey)

juawiuolinud aaha-ay)
ay3 ul sainyanais Suipjing priqhy paseq
|9331s jo Ajljiqeulelsns pue aJualjisay

swinisodwAg-1ul|n

panuiuo)

HOON ‘W j2UI D) T
'0zzNn) ‘Y TyISIUDWOT ]

Bunoyiuopy
yljeaH [ein3dns ydnoayy 24n3antisel)
-ul 3Jodsue.] JO UOISUIIXD 341|-92INIDS

uupbwyyny ) ‘S0SINOWIDYS T

sjulof uwn|o-03-weaq aysod
-W0J 91242U02-[393S pue |933s anijedissiq

oj0WDWIDS Y 'DPDYO A ‘UGS o

pOyIaW UOITeIIHIIUSPI W1SAS uonoeIaiul
98p1g-aj21yan ayy Jo Apnis Jlaweled

oj0WDWDBY
‘v30AY 'S ‘DIAWBYDPAY T

S|apouwl
@€ e 8uisn uopedyRUap! WaisAs uondelaul
98p14g-3|21YdA JO UOIIBIIIIBA [RILIBWINN|

Suy8uy g YIDDPIA] S

9.4n32n.3s paJaie| aysodwod/jelsw Ul
a8ewep 1oedwi AJD0jaA-MO| 4O UOIIEN|BAT

HOON "IN
I[[BUJEA T
'sliey)

|043u0) [BIN}INIIS pUE
uoijeayi3uapi wajshs ‘asuodsal Jjweuhqg

:U0ISS3G [BJaUID

wooy L°'¢'g
6-INNL

€202 'y Ainf “Buiulopy Aepsany | og:zL - 0€:0L

panunuo)

Nauoq | “TUDWHfoH I

S19sse peol
9|3uis 03 s323/0.4d peoJ Woly 53502 3|PAI-3y)|
PUB JUSWISSAUI JO UOIBLWIISS 3|qe!|ay

spy8pi4 N ‘bduiing
7 '505aUDd o ‘N0IDSIN0.I3d ) TIDPSDA T

$1502 32
-A3-341] 88puiq Jo uoirewinsa-ald ueisaheg

afaniy ‘g ‘ajAng ‘W ‘1ebuapny v ‘dUUY N

ojis 33120
-U0) e 10} sredad Suipuaixa a1 JIAISS JO
JUBWISSISSE J|LLIOU0I3 pUB [RIUSWUOIIAUT

ubg ‘q ‘MUHDR

g3Zu 0jul asnoy
Ajiwey-aj8uis unsixa 3uianuod Joj suoly
-n|os 3|qissod jo sisAjeue 1502 3|2A2-341

13|SS3){ 'S IUDISSDY) ‘[ ‘DYIA-|SSAIYIS Y
18xquaDIy °| ‘Us|yan ) T83IDI0)] OUDZOT T

ssas0.4d Supjew-uoisiap
3yl U1 3sn Joj uorduny 3s0d e Suiuyap —
sadeled punoJ3iapun jo uoliell|igeyay

luezz] o
sese) 'y'[

'siley)

sishjeue 3s03 3]2A3-3}17

:U0ISS3G [BJaUID

wooy L°L'g
8-INnlL

panuiuo)

aljag aq '\ ‘0ip1ia4 7 1pIDGO-1Y 'S
‘0lj0NbQq ‘W 'ADOS o DWWNS P g

}JB11R 3)BJ|NS pUB 3pLI0|YD Sa3eI331U|
Ua1ym Mme| 3AIIN3ISU0D e y3noayl (JdHN)
913J2U0) IURWLIOBd Y3IH BN 104 SISA
-[eue w7 40 9sn ay3 Jio|dxa 13339q 01 MOH

1S Y INDIYIS T
1Ulj07 o IpIpISDD W ‘0SSN

U0IS04102
p32NpuI-Uo[IeUOGJED UO SHIRJII [eUIipnliSUO|
0 S3234J9 943 U0 JUBWISSASSEe Aleuiwli|aid

3upf 7 'up4 TITA NI A AITS

91312U02 palJoy
-UuIaJ 1aqly [391S INI-||ILL UO }|BS 3pLOo|Yd
pue mey3}-azaaly Aq uonelolalsp pajdno)

DpIYSIN ' TbOMD) '}

sadew | J-0Jd1w Ael-x Uo paseq [spowl
aJod gg 3uisn a3sed Juawad pauapley Jo A
-IN13SIS3J [BI11129[3 UO UOIBN[BAS [BJLBWN|

Apwiny daapoid d IXiq Nl

24n32n.3s 3uIp|ing e Jo J31em palpoquia
pue ‘uogJed paipoqua ‘A31aus palpoquua
33 uo onel 1oadse 3xepns Jo 1oedwi sy

emexae|\ )
eJieliaq

'siiey)

s|elaiew jo asuew.ojiad Ayjiqeing

:U0ISS3G [BJaUID

wooy L°'0'g
L-INNL

panunuo)

Jayypg [ UUDWIIDH Y

9ndadsiad J1wou0ds pue [eaiuyds} ‘jeuon
-ouny Sunes8a1ul :sa3pliq JO 941|-j0-puad ay L

inodip8sy '
‘UubwiibH 'y U100 VIS

sa93plig Jo 3duewloyad [euoilduny aining
Joj [9pow e :97e|daJ 03 30U Jo 32e|dal o]

d 43p uby| 4 ‘UubWDbH Y
‘'sojubs [ 'SblIb{-SD3ID)|

sanjuie}

-12Jun 3uLlapIsu0d JuaLadeurw Juawaned
10} lomawely JUaWISsasse 9|aAd-a|
H3JIop WEY

‘dwpxyouulg o

'Sawi0]0) ‘0 YuLquUaa3S ' ‘WNjaXNSH UbA TH

$34n3onJ3s puim 3uijeo|)
J0 U31Sap 34| IINISS paseq-2Iualayald

Jajjom W'y ‘dwpyauulg y ‘SUDyS %

s3UISS04D [9N3)
[Ied 10} uSisap a41] JINIBS JBP|oYBXRIS-INIA

19xed [
uueWIeH 'y
'siley)

suojjisuesy [eaiu
-23}-|ejusawuodinua-oidos jo Ajxajdwod
3y3 pue jJuawaseuew jasse 3|IAr-aj1]

:winisodwAg-1uiy

wooy £°¢°L
9-INnL

OL-ININ103 9-|AINL | SUOISSaS |ea1uYI3] JU3LINIU0)

DONIG3INIONST TIAID TOAI-341T NO
INNISOdINAS TYNOILYNATLNI HLHDIS



2inoxlj3/1' W ‘DINOADY o

JUSWIUOJIAUB 3|INg 33 Ul syusuodwod
[BAN12N13S 3|qesnal 1oy sai8a1el3s udisaQ

n8baN
‘unqiaH 'S ‘nuiqg o ‘vay8uaipz d

SIUSN3 PRO| BWAIIX3 J334e sado)
-anua 3uip|ing xa|dwod ul 8ewep Jo uon
-en|ena a3 Joj A3ojouyaal 3uiuueds J1ase

bluwog ' ‘nuig 4 UIGNg @

s3uip|ing
dWel} 9915 AJ03s-13NW JUP1SISaI JIWISISS
JO JUBWISSasse ssaulsnqod piezey-i3nip

0jjopun ¥ ‘SUOJIA Y

SJUBWUOIIAUD
9NISSa133e Ul SU0I3INJISUO) 9915 JO 3lueW
-1oj1ad 2119A2 3y3 Jo Juswissasse paiyljduwig

panuiuo)
nuig 4
euiqng ‘d
'slley)
juawuoInua 3jaha-3y|

3y} ui sainyanays Suipjing puqAy paseq
|933s Jo Ajljiqeureisns pue 3Juaijisay

swinisodwAg-1ul|n

ONIA33INIONST TIAID FTOAI-341T NO
INNISOdINAS TYNOILYNATLNI HLHDIE

oubWoy 'y ‘UbPIo7 T ‘Iskibd o

eI3nJad ul
IueI8i3led 0zze[ed JO UOIIR|0S| 9SBJ JIWSISG

LIOON W '02Znan) Y
‘yasaubwioq 'y ‘TAUHDH T

[043U0)) [e4N3IN13S Y3noJdyy ainjdnas
-eJjul 3Jodsue.] JO UOISUDIXD 341|-22INI3SG

panuiuo)
LOON "IN
ljISue
'sliey)

|043u0) [BIN}INIIS pUE
uoijeayi3uapi wajshs ‘asuodsal Jjweuhqg

:U0ISS3G [BJaUID

wooy L°'¢'g
6-INNL

€202 'y Ainf “Buiulopy Aepsany | og:zL - 0€:0L

DY Y
431j0 '3 ‘a1Nq N ‘0Sj2g-piNy [ ‘UDIiDg T

SIUSWIAID 931312U0D PasSsalls
-2.d |9331s pue 444D J0 1502 3]2AI-341

3UDH WY YSIDjIp3ad,0 ) HIHIDIN Td 9D

U0I32NJISUOI Ul AWoU0Id

Jejnauid ay3 1oddns 03 syonpoud Jsquin
10} Aboquanul 3aA3-341) Jo Juawdojdnag

snois y ‘sdoyiaH o 1UDZZI] 5

sa13o0jouyda] anijioddns 2102 Jo
Ylomauwedy i isylom Asesodwial ur uondnas
-u0? Je|naJid jo uoieuaws|dwi paseq 3ulu
-ue|d-123/0.4d pue |043u02-1503 e Suidojanag

panuRuo)
Iuezzl]
sese) Y[

'siley)

sishjeue 3s03 3]2A3-3}17

:U0ISS3G [BJaUID

wooy L°L'g
8-INnlL

SOJUDS Y
2aUouns Y47 VIO WTQ
UamInpiL W7 IpUDy dy

swisiueyaaw anisuedxs Aq paldsye
sladag|s passalisald Jo sisAjeue [eauawNy

ouLiby| ‘W ‘oundiay 4 ‘oubnoid 9 ‘Iw
-p13jag ) ‘Mawol ‘q TUDyDysT T 5 josoig W

'spoylawl
U0I132N13SU0) ‘SIUBISSASSE dduewlo)lad
Ajijigeanp pue [ealuya31098 ‘spiepuels
uele} mau 01 Suiplodae sainpadold [ejuawl
-uoJInUB :sjuawaned uonepuno} Aeemysdiy
MaU pjing 03 3jeydse Sunsixa jo 3jaAd-3417

2/aadsn)
¥ "9J10) Ub/| Y 234107 3q M FUOAUBIY[ T

SQe|S 3103 MojjoY paules}sal
Ul UoIIe BUBIqLUIBW 3AISSaIdwo) ay3 uo
U0IS0410J JO 123443 B3 JO UoIIRIYIIUENY

panuiuo)
emexae|\ )
eJieliaq

'siiey)

s|ela)ew jo asuewuoyiad Ajjiqelng

:U0ISS3G [BJaUID

wooy L°'0'g
L-INNL

31

Jooin 3p 'S ‘ayoyds H
1380/ ap (O'g ‘uas
-siinbd ' uayng 1’9 4axyypg qf 100y 9P 7D

spuejia
-U313N 343 Ul 98p1q [393S 104 UM} APIPRLd

ainyiall Y Tpog T

31n3onJ3seljul 1o Supjew uoisiIap
3]2A2-31 Ul 3IURUBIUIRW JO AYljIqRUUR|d

004 9p 7D

Apnis ased yoinQ e ‘ainjantiseljul Suide ue
J0J Juswade|dal Jo S1S0D 9JeWIISS 03 MOH

panuiuo)
19xed [
uueWIeH 'y
'siley)
suoljisuesy} jeaju

-|J23)-|R3U3WIUO.INUI-0120S Jo Ajixajdwod
3y} pue jJuawaSeuew }asse 3]IA-341

:winisodwAg-1uiy

wooy £°¢°L
9-INnL

OL-ININL 03 9-]AINL | SUOISSaS [ea1uYI3] JUa3LINIU0)




133S13W81ag ) ‘SIpLAdS g

s3ulul|
[3UUN} 913J2U03 pauUIquIod pue 3}isodwod
Jo 3oedwi Ajijiqeurelsns pue 3|2A3-3417

IY2NLOH ) ‘DY7 Y 5OOGS T ‘UDISHUDS ‘Y

S24N3IN43s
[elarew plighAy jo uoneziwido uogle)

3unay '3 ‘Buby) ) yooys ‘@ SUBAT N

s3uip|ing ul
uoijeziuogtedap SuiAjinads pue SuiAjuend

138uLis w “SUBAT N 1YInLoH )

udisap |eln
-2nJ43s uo 3edw sy pue wesdold 050Z3S
3y] :uog.ted palpoquia 043z 19U SuInaiydy

1IbSuUDIaqof '
Jajioaipy N ‘uySag y ‘Suo7 3 UDISHIDS T

Jamoy elonbas uegin ayy jo udisaq

1Y2NLIOH ) UDISPDS ‘Y] %00GS T

Aypnsejalsadns y3noayy aoualjisay
uelspies ‘|

ooys-a

'sliey)

uonyedlydads 03 uoiyeapi
w0l :uoijezjuoq.edap jo ssadload ayy

:U0ISS3S [e1dadg

wooy £°L°L
S-ynlL

DIDYOIIH W SUDIT T

S12349p YaIm |933s pajeod-jured 1o} |apowl
uonaipald uoiso.llod paseq-3uluies) dasp

NIT £ ‘8uay) [ ‘o) ¥ Buoy 'S

|043U02 3ARDIpaLd
[9pow 8uisn S$24n32NJ31S aA}ISURS-andiy
-} JO 3IUBUIIURW Paseg-UoN}Ipuo)

1ind A ‘omoyiys) | TUDINZIAT W

poyiaw Jy ay3 Suisn slaquiaw [331s
PapuUOg dy4) 40 uIpuogap JO UoII3Q

uowioy] ¥ ‘030winsoy '\ ‘DDNIYS]T

10| 8uisn 3uliojiuow uonede
-doud »Jeud andiey ajdwis jo Juswdojanag

upnj % ‘Supif X 1y 0 ‘Suyz 71 N9 %
Juawiade|dsIp [auun) paanp
-ul-uoijenedxa ay3 Supoipald Joj yoeoidde
|[2pow 31e30.INS pue JuawWsa|3 ayul puUghy
\7 :9JUBUIIUIBW pajuUaLIo-uIM] [eu3iq

AusH wy Ty Y

uaWadeurW 3Jn3dNAselul
Aemy31y |ana]-»4omiau Joj [apowl ureyd
noxJe|p pue sisAjeue uaisn|d jo uonedlddy

BINWON ‘A
seqied ‘N
'siey)

suonedjjdde |y pue 3Jueuajurew Jews

:winisodwAg-1uIpy

wooy Z°'L°L
7-ynL

€202 'u¥% AIn[ 'uooutayjy Aepsany | 0€:SL - 00:47L

uay) ‘g1 8uad ‘gA SuIg T
U0IS04J03 JUBW=II.I04ulal 03 pa3dalgns

sawrel) )Y 4o Joineyaq asde||od anissaldoid

SUQYJ 'S ‘uossuIolg | 'sus 9
's04a.q7-23(pzuU0D  ‘0JUBIWIIDG S

sa3pliq 4o soleuads adewlep 10} sashjeue
Ssaulsngod pue ‘@iuellodwi ‘Aduepunpay

no7 ) 1qoIgaP gV Aqa0L W

Sunepdn [apow [ein3dNIS

Ul spoylaw uondadsul jo Ayeanade Suuapis
-U0J s33plLiqg 933J2U0d pauoisual-isod Jo
ddueuIuURW 3]2A2-341] [ewindo paseq-ysiy

Ipbwiwpyowupyy ‘W
lupuolg o 1230dp) 7 Uo7

S92uanbas yJoysialje-3Ioys
-urew Japun syJomiau adpliq 3uide jo
Juswadeuew |ewndo paseq-a3ual|isay

/j12ublqqpy o “o[o) W

sJaquiaw /Yy uo yoeduw
U0IS0.10) JO JUBWISSISSEe Juapuadap-al|

DAYIS-2aY2uDS ‘Y TfOD-DUMY

SwasAs 21n1an1s

-BJJUI 3|qIX3]4 JO JUBWISSISSE XSII [RIDUBUIS
|jodo3uelq ‘IA'Q

lulpuolg 4

isliey)

spiezey a|d

-)3nw Japun swajsAs ainjaniiseljul pue

sainjanils SuiSe 1oy s103ed1pul 3IUBI|ISAI
pue ‘ssaujsnqod ‘Aduepunpal 3jaA3-a1

:U0ISS3S |e1Dadg

wooy L L°L
€-ynL

ojjaly YW 1ddain y ‘ooupid 'y AN 5

SjUBWIAIoJUIRI |NYD JO Ajiigeing

1730z2zoY\ ) 1U0SSLS ' 17381494 4 TIISUD) P
uoI3N|os auljey|e pajeu
-NJes ul salqly INDY4 40 Jnoineysq ay3i uQ

ounu,q 1 1quioj
-0 d ‘952.qpjp) 'S 'Y/ 1UouSn) 'y fjoriag /i

sjuiof Aluosew-|A )Y sse|8 Jo Joineyaq
puog ay3 uo uonezi|[eisiid J[es Jo 13943

18804 ) ‘ounuy,q 1
1quiojo) o Tjorag 71 ‘95a4qGojp) Sy

s32Ad meyy
-9z39.} 03 pasodxa a21|ds de| 3]13xa1 YyHm
911s0dwod |\ DY Sse|3 e Jo Joineyaq 3|Isual

oljaly ¥ ‘aU0aT 7 ‘03ouInig ‘D

S9U03S [BJNJeU pUB S|\ JY4-1[eseq
U33M13q JoIneyaq [eiuaWILIRdxXa 9IB a1y

wyaidng ‘y ‘auaf’s

swieaq
91242U02 padlojulal pauayiduais NJHS Jo
S9JUeWLI0}13d 33 U0 S1I3}J9 MeLj}/9z33.14

auoaT ‘N
o3Iy 'V'IN
'sirey)

sainjanJ)s pauayiSualls pue
sjerayew SuiuayiSuasys padlojulal 13quy
J0 JuaWissasse [ein3dnJis pue Ayjiqeing

:U0ISS3S |e1dadg

wooy z'0°'L
a-yni

uboq d:1 ‘nsoypj 'y ‘SUon TH

SI0SU3S
urens ajdiinw Suisn sadpliq Uo U0II3P
921yan 03 yaeoidde uoisny-Josuas dasQ

YanioH )
‘DINWIDYDY Y ‘0IDSNINA A TGINSDWDS F

uedef ‘eaJe ByonyNn4 Ul SJ1sLI1IeIRYD
J14JeJ3 ¥ani1-Aneay pue Jauayyins aslansuely
Jo uies3s Aq uonnow-ul-ydism-agpug

35InbuUQY 'Y YISl 1’0 OUIDYNDZ ]

wa3sAs NI 3y}
woJ} syuawainseaw 3uisn sadpliq Aemie.
40 31| @n3iey Sululews. Jo UORRWIRST

315n0.g 'y '0biwas [ D9A10) 3] /| XNDIFD) g

sa3pliq jo sadAy sno
-1IBA UO X2Beqpasy :uoiow-ui-ydiam adpug

DAINIS 'H DPIYSOA | DIDISTATS
uoiewnss Ajurelsasun pue uonedln
-U3pI aul| 9duan|yul a3pliq paseq-ueisaieg

olojup) d

INHS 1oddns 031 uoiow-ui-ysism adpug
oJue) g

BJRISN|A 'S

isliey)

Suiopuow y3jeay jein3anays o3 suonedyd
-de pue swajshAs uoijow-ui-ySiam aspuig

:U0ISS9G |enadsg

G-ynL 03 L-ynL | Suoissas [eaiuyra] Juaiiniuo)

DONIG3INIONST TIAID TOAI-341T NO
INNISOdINAS TYNOILYNA3LNI HLHDIE



Aapy 1 ‘g ‘vossipn3 g 'y UDWOY O

Ajurensaoun ain3ny Japun Suiuue|d a1n3dnas
-eJjul 1lodsuesy Joy Suljapow Aloyelo|dx3

Aapy | ‘g ‘uajp) ‘N TUDTIDH

slapjoyaxels ajdinw pue
Ajureyseoun aining uliapisuod oljo43i0d Sul
-p|INg e U0 suonedipow udisap uirenjeny

aAum 1 Ml v TIpID) V-
EBIIE]]

-|IsaJ pue ‘Ajijigeure}sns ‘Ajureylasun 1oy
u8isap swaisAs ainjonjsedjul usnLp-eyeq

3upx M 10D Buom M 187 °H
s1030e} 3UpUBN|U

JUBLIBA-3WI} BULIBPISUOI S3INJINIISRIUI 104
JuBWISSasSe Auouoda JejnaJid J13sljigeqold

uossinjin 4 9 Joxs3 W

3lniny urepssdun ue Joj Suiuueld
juawdo|anap 1iod anisnpul I3pjoyYa¥elS

ubwoy ‘0 “4epy | ‘g UOSSIDAIT g ¥

ssad04d uluue|d
3Jnjonuisedjul ay3 Suielaldde Jo anjen ay |

uewoy ‘0
uossJen|3 'y
'siey)

Ajureyiadun
34n3ny 19pun swaisAs ainjoniiseljul 1oy
sassa30.4d Sujuue|d Juawdojanap Suideys

:U0ISS3S [e1dadg

wooy L°e'g
OoL-vnL

ONIA33INIONST TIAID FTOAI-341T NO
INOISOdINAS TYNOILYNATLNI HLHDIS

uayy 1 'mi ‘0 N9 X ‘Subyz m

3Jaydsowie auLiew [eile 3yl ul
|931S JO U0IS0.J02 JO SiSAjeue pj3l} wopuey

Ippury 7 TUOIDOR]
J'opayy v ‘0140) 1q 4 opng W ‘0Ig 44

SpBO| PauUIRISNS pUB U0IS0.I0 SNO3UBR} LU
-1S 19pun sweaq Jd J0 Joineyaq [BIn3aniig

majjag g 1uIy2sadup.i 7 1UISDADY 'S

swieaq 231312u0d passansald
P3p0.10d jo 3suodsal ainjeaind-juaul
-0W 1o} poyiaw [eanAeue payduwis

3ub 4 ‘ubd T4 ‘n4 ‘02 ‘Buoqg 7 ‘Supif 77

SW1SAS BU0IS3WI| pUR JUBWI
puejllod Jo santado.d Jiodsuely apuojy)

IX X UIA 7 Bubyz 4 ‘SUDL TS

uonepel3ap [edn3anas ayy Sulj@
-pOW pUB S31N32NJ1S 91340U0J pa2Jojulai Ul
U0IS0.1102 JO UoIESI3SaAUl 9AIINIISIP-UON

ury 7 iy 'H ‘Supny 4 ‘8unf 5

l1eq |991s
Pa1e0d [aWRUa paljipow 3ja1ed apixolp
91edI|IS JO JoIARY3Q pUOQ pUB UO0IS0.1I0)

dueyz ‘m
3uea '
'siiey)

3InjonJjselyul 33213U0d
pa33.0julai 104 SaInseaw uonuanaid pue
aSewep |eIN}INI}S PIINPUI-UOISO4I0)

:U0ISS3S |e1dadg

wooy L°z'g
6-vnL

€202 'u¥% AIn[ 'uooutayjy Aepsany | 0€:SL - 00:47L

X0 [ W DJD3Y S ‘asannd 'y

dJuewIolad sadinap
JILLISIDS-1IUR JO JUBLLISSISSE [RIuUaWILIRdX]

Aapjodny Y ‘uosspjQ s nozoAjayz |

Suiutea) aulyew uisn Sueaq Jaqgn.
310J-pe3| e Jo asuodsal 3y} Jo uondipald

HI5aA)IS 'S ‘DL W

s93plig paie|os! Jo 9suodsal JIWSI3S Y] Uo
Ajijigerien snjnpow Jeays J3qqnu JO S303447

ANWD3zQ) N Hnivy
NwapzQ 9 UbpAb) '3 1ydsnig 3 TUIEDAQY 71

19pI|S 3I84ING PAAIN) B
J0 JU3II14J902 UOI3ILL) BY3 UO JBBM JO S31I943

DJoIIAIDWDT T ‘4psa) IJ Y ‘0zuod )

SjuaWidIe|dsIp 9)0J1S-13N0
Suipnjaur siapijs 33e4ns panind yim sdul
-p|INg p31e|0S! 3SBQ JO SISAjeue Jeauljuop

11024DS Y 1Y2snig F ‘'0SnLi0nad ) TUEDNY 7i

$31N312N.J3S JO U019}
-04d J1Wws|as Joy Jadweq pea passallsald
132y3uLn “|

3Saned 'y

'sliey)

suoinjos

3NIjBAOUUI pUR [RUOI}IPR.] JO SB3ISa)RI)S
Sunysey pue Sujapow ‘uSisap :swajshs
uoi3da30.d J1WSIaS Ul AJUBAPE JUIIDY

:winisodwAg-1uIpy

wooy L°L'g
8-ynL

noqg AM 17 L Ubny X 17 A

98eyunlys a8e-Aj1ea Jo 103443 ay3 ulapis
-U02 94N32NJ3S 31842U0I JO SS3I3UI 3PLIOJY)

Juario] Ty ‘olopy 4

[0J3u0d Ajijenb pue sisAjeue a)1] 2210
-13s 10} si03e2d1pUl uewoiad Ajjigelng

OSUOIY I
$24N32N.41S
JO 91| 9JINIS BY3 9SBAJIUI 03 SIISIId)Ie

-Jeyd juswiallojulal pue 931a4du0d JO 9|0y

1ajapad d'w Buowoiq An
‘953)jaWlIQ ‘W ‘pr1aJag 'S ‘buuaig 'y Tuozjog 4

Salnseall m>_u.m”_cw>w\_n_ J0
Com_\_MQEOu :912420U0J Ul slegad JO uoIsolio)

181350

A3ljigeinp ajgeureisns o} sanbiuyiay
uoia3304d J1poyaed ajdwis Aq sain31anias
pa2.J0jula [931S SUI3SIXd JO UOISUDIXS 9417

1zzoud|g )y ‘jouog 'y ‘a|pasbd 3a ‘g
13s0ds3 189p 7 1ZUDIN 'S 12202421 'Y TSDIN D

JUBWUOJIAUS [elisnpul ul padnpo.d 31310
-U0 (dyY) 3uawaned jeydsy pawwiie|day Jo
SISAjeue [e3UBWILOIIAUS pUB 3IURWLIOLDH

lI°epay 3
eues.Ie) ‘A
'sirey)

sain3ana3s SupiaauiSua [In1d 1oy 3331
-uo0d pasiojuia. 3jqeurelsns jo Ayjiqeing

:U0ISS3S |e1dadg

wooy L°'0'g
L-YnL

M
M

DDSDS ¥ ‘DGO N\ ‘DMDNNSDA A TYSDADH H

1aAe| 31212U02 padloy
-u1a1-13q1) Y18ua.NS-YBIy-ea3 N YIIM XIBP
Jd 1sedald ajqeinp y3iy Jjo Juawdojanag

Jyopuadayy ¥ ‘SUIPIOH Sd

sjuiof ,39m, y3m s3uipjing ul sge|s 233.12U03
1sedaud Jo 9snaJ 12a41p 40y [eraualod sy

DIDIiaH ] %pzag g ‘DU Y YSON
M ‘auni) Y 8353 1DINN W 107 o 43U S

3upAadn saysem
Suiuiw |eod jo Juswissasse 3pAd-3)

1zzay\ ‘W ‘03jn4 'y 0307 (b7 g 11vSv) 7
sjuiof

uwin|ol-weaq ur uspply siadwep J1wsIas
uoow-3ua3saJd Aq s3uipjing Asiols-inw
3sedald Jo uonanpal 3oedw [BIUSWUOIIAUT

/IpSD) 7 'NSSDS Y ‘0jjijoNDIo
v 'sapjp/l W ‘ubws() ' 12303 5 ‘orddng T

Sanndads
-lad pue My ay3 Jo 21e)S :sjaued 333.10U02
1seda.d ul asn anizenouul 104 sa1e3a133y

auaq
-WpSD Y ‘osniv) W ‘M0jjag ‘q HIfoAD) 5

12edw! [RIUBWILO

-IAU3 JO JUBWISSasSe anlelljenb Suipnpul
‘s321nap uoijedissip Yiim pailijolial sauny
-JnJ3s 1sed23.d Jo sishjeue asuodsal JILWISIIG

Lialjene) 4
o3e7 e ‘g
isiey)

$94N32N43S 31342U0d
isedadd jo Ajjiqeurelsns pue 3aAa-a41

:U0ISS9G |enadsg

wooy £°¢°'L
9-ynL

OL-\n1 03 9-yn| | suoissas [ealuylraj jualiniuo)




DJaID) 4 W 1IDSS0H Wy ‘duopng o 1upySp)

‘g 1uoinbs ' 13sp) 7 ‘auowojvs Y 1ubiubg o
uoyofs| | 4 13Sa8uny| | ‘DUDWIO) D UOK/]
W "auojpdpIy "9 ‘0GpdD) W TWDIE D

sadewep [eJn1anJ3s 93.e|

pUB JU3W3[339s anissew 3uisned Jaid uoizep
-UNO0} JB UO0ISOI3 PO0|} BWIIIX3 UB I9)4e I3
-N1Y 0nJ9) 3u1ss0Jd a3plig Aluoseuw Jnone)
[BUUBY) I13}BM [BIIIO}SIY UR JO JUBWISSISSE
9|2A2-341] pue 3uiuayrduals ‘uonell|Iqeyay

0I/D) ' IWappp) 'S ‘CIDZZIUUD) o 1jonpudpy ‘q
sjuawsaias J4aid o3 paydalgns

23p1iq yoJe Auosew Aem|iel e Jo JUBWISSIS
-SB |BJN12NJ1S JUBWI3|F-010B | 31342SI(
ua1dwinz o 1uoIyn py 1ppIS Y 0RIUSDIS 9
sa3pliqg yaue Aluosewl 4o

[9A3] U0I1323s pue juiod 3e upIayd Ajajes

Haidwz o ‘0RIusbIS

sa3dpliqg yaJe Aluoseuwl
Jo uoneln3diyuod pawioap asde|jod-IeaN

ou8ajjad ) ‘aldwnz o ‘OIBIN T

SuoI}Je [PIUOZII0Y 0] Pa133(qNs S
-3pug Auoseuw Jo swsiueydsw asde(jod g

1u1qoaD] o 14233/ 'y ‘4poj o
1221y g ‘ouli8ajjad ) ‘Laldwiny o ‘UOURUDS g

sa3pliq
Atuosew pausyrduaiis |NDH4 Jo Aypeded
peo| 3y} ssasse 03 saydeoidde [eaaWNY

uaidwez
1ZIZ "IN
'sliey)

suon
-udnJalul 31j0433. pue sishjeue ysii ‘Sui)
-|I3pow ‘S8uiiojiuow ‘ai3souselp :sa8puiq
ya4e Aluosew jo ajueuajuiew pue Ayajes

:winisodwAg- Ui

wooy £°L°L
S-3nL

Y20qUIYIY W 3G G

3SN Blep |njme| pue Jusw
-93euew s3y3u — |\|g 104 2UrUISN0S B33

pnoIpIos W ' ‘Ipaybz 4 Tuiassoqinod H

juswadeuew 3pAd-34l| S|eUR)
punoJ3iapun Joj uoneida1ul \|g-10q0Y

Jajoyuawiwi | ‘ayulz 1 TRAT T

sa3pliq 4o 3ulPpow
9|2A2-3)1] paseq-|N|g 104 yaeoidde Jusws|q

uubWSYIL 'Y ‘SIUQ) W 420/q W WNDGID T
sainjanisedyul

[edidiunw pue Ajijigeureisns [e2130]033 40
X@3u02 3y} ut uondepe qd3 paseq-Nig

uubwiLIog ' 13ss3 'S ‘GH0  YohouwijoH f

INIg d1aweled 3uisn
Suiuue|d ainjonuisedjul 1oy Supew-uols
-129p UBISap [RIUBWILOIIAUD SPIeMO]|

yonjjowon s
ujjo30n ‘g 20/g ‘W WIBE]NG ¥

Juswadeuew
uoleLLIoUl 33SSE J13S1|0Y JO [B13Ud10d

B3|INIALIN
3oy '
isiey)

UOI3INIISU0I 31NJINJJSEIUl Ul
suonelapisuod Ajljiqeuielsns paseq-\ig

:U0ISS3S [e1Dadsg

wooy Z°'L°L
7-3anL

€202 ‘¥ Ainf "Buiuany Aepsany | o€:£L - 00:9L

1313313 "W 'sSnbJIS Y ToUZUDIE) T

SU0I1INJISU0D J3LLIeq 3siou
Aem|red 10} }10MaWIBl§-1UBLISSISSE JI3SI|OH

nwpayag - ‘syasuny| | UDIGDIOL 1 o

}JBJIR 3)BJ|NS pUB }IB}1R UoIRUOgIR)
;[2UUN} MaU B JO SJUBW3as (\FL) SUlyden
Suuog [uuny Jo Juswissasse 3|2Ad-a417

piuAjoy Y DjsmoSoy T

S[elaIRW YIAIS YIIM Siagquaw Iy
Jo 3uissaiysald [einxa|y ul 3Je 3yl Jo 91e1S

[puby '\ 15504 3

swieaq

JY 3|e3s |eaJ uo uoiedisanul [eausLl
-13dxa 10y /4 yum 3uiuayduails Jeays

Jpuby N\ 75504 3

s3.qly pastadsip 3oys 3uixiwpe Aq sjels;
-BW 913J2U0)) p32JoJuiay 3|1IxaL Supueyul

pINU3)| ' ISbyy 't 'OUDIDIIG 7 ‘031SIDIUDS ')

sanbiuyday uoisuaz-1sod
uo siseydula Y3im syJewsal pue suoijed
-lidde :syuiof-jey a8puiq Dy 40 31§01y

ipuolg 4 ‘173bdp) 7 TUDAOPDS

Spoyiaw uore|nwis
JUBID1}J3 U0 paseq uoiso.lod Japun sadpliq
DY 0 JUBLISSISSE [B4N3INIIS J13SIIqeqo.d

pind 'y ‘op) Wy ypAoN ‘g HoAoN T

sishjeue |eauawnu pue syuawiiad
-X3 WoJj eyep [euonippe 3uniojdxs adplq
91912U02 JO JUBWISSaSSe JN3sljiqeqo.d-1wag

esnos 'H
ssneins 'y

isliey)

Supeaui8ua a)aAa-ay1] ul Suijjdpow

ansijiqeqoad pue jeuoneindwiod pajsuen
-pe jo anjen pue suonedijdde jeanndeid

:U0ISS3S |e1Dadsg

wooy L°L°L
€-anL

JujunZ ] ‘0ys0L N ‘ouliSajiad ) 1uIyIsajo] o

aJnjesadws) Y31y Japun 931240U0d
paulju0lI-|\ DY Jo Joineyaq [eyuawiiadxgy

3uom A NS NI ‘NYZ WX

9ysodwod

X111BW SNOIHIUSWI Padlojulal 2iqly Jo
salpadoud [ealueydaw a3 uo auaydeld
10 S129}43 343 JO U0IIRSI11SaAUI [BILIBWINY|

1550y 3
Ipuey ‘N

'siey)

$34N32N43s 331345uU03 SunSIX3 10§ SUOIIN|OS
Sunyyosyai pue SuuayiSualys pajuenpy

:winisodwAg-1unp

wooy z'0°'L
¢-anL

DROOPNY Y THOD 7]

s3ulp|ing pLigAy-saquiny

pue Jaquil Jo sisAjeue )7 3|peld-03-3|p
-BJD Ul 93B)S 3417-40-pu3 Jo 3oedw|
13UPUSJN-UDYY| Y 13ULIDS

-ald 1| ‘snjpwinog | Uiudid Yy IA3IUIN

9yuew.oylad peoj Joydue uo

9dA3 33833433 pue a3e 3313.0u0) Jo Joedw|
13}518W81ag ) 18UpD8ald | 4aUupudjy|-unyy] Y
U Y N33l Y SHDWNog |

yoeo.idde aun|iej-03-awiy ‘s uoipejodely
-x3 AS|pul{ ‘SpoyIaw JuaJ34Ip 0M] YliM
SJ0UIUR papuoq JO JUBUISSISSE W3} SUOT

SIPHAAS d ‘WNDL 'Y "SOlIaN ‘N 49[SSaY 'S
suon

-e|[|e3Sul walsAs Ateuayed uo Apnis Jiasijiq
-eqo.d B — UOIS0.110D pue 3ndije} pauIquiod
Japun s3uiuajse) 91240U03 Jo Aduepunpay

13}s1aw8iag y Aysmopio f SIpEAdS g

sa1e|d 913J0U03 paJojuIRI
3]11xa1 Ul Sujuajsey 19341p 4O SINSIIBIIRIBYI
AjjigeuR)SNS pue ‘[BIN1INJIS ‘UofIe|[RISU|

1=Ipb]=Iblal/ >}
SIpUAdS d

'sirey)

s3ujuaysey jo
3suew.oylad Ajijiqeureisns pue 3]aA2-a4i

:U0ISSaG |edadsg

G-3n] 03 L-3Nn] | SuoISSas [ealuyIra] Jualiniuo)

DONIG3INIONST TIAID TOAI-341T NO
INNISOdINAS TYNOILYNATLNI HLHDIS



wooy L°e’g
oL-3nlL

ONIA33INIONST TIAID FTOAI-341T NO
INOISOdINAS TYNOILYNATLNI HLHDIS

3201) d 1ya1uLio o
Ipupy 5 ‘oS 4 ‘Oiddng T '03In7 W

1oedwi a8uryd a1eW|d 3y}
3ulapisuod sadplig DY JO S19)49 U0IS04I0)

1puD7 4 13|93y 'S TS0 3

ss930.d J135eYI01S
pue sisAjeue J33sn|3 uo paseq sjuauod
-wo2 a3puq 21 O JUBWISSASSE 3]IAI-31]

13[553){ 'S 4 JjISID} ‘920.) | IPUDT o

SuoIIpuU0? [e3UsWUOIIAUS SuiBueyd
Japun uoneJola1ap 38pliq 2 Jo uonRdIpald

Auay W iy 'y ‘3UIDPY

sauiddijiyd
3Y3 Ul 94n12NJ1SBIUI PROJ UO SpJeZeYy [Bdn
-1eu Jo 1oedwi ayy Jo sishjeue Alojelojdx3

lIsteN 4

IpUeTS

'siey)

SUoIIpUO0I 3jewi|d

SuiSueyd Japun sainjaniseljul pue sainy
-JNJ3s 93342U0) padiojuidd jo Ayjiqeing

:U0ISS3S |e1dadg

wooy L°z'g
6-3nL

€202 ‘¥ Ainf "Buiuang Aepsany | og:£L - 00:9L

1U0pIDY of ‘BUOIDUUD] ]

sayenbyyies 03
anp sa3pliq Jo uoilelolalap 3yl SulidpoN

png T

SUMOP-P|0Y ||leMJBe3YS 3Iueplone-ade
-wep duisn 3uipjing Jo InoiAeyaq JIWSIag

12239 71 ‘WoGd DH

S9|qelen Uoisidap 85-d YIN34 pa3dipaid
3uisn sain3anJ3s paje|osi Jo udisap asiany|

maysuing W

s3ulleaq JaggnJ Uo paseq swalsAs uolye|os|
JIWsIas Jo ainpadold udisap e jo uoniuyaq

Islbd 4
‘o211 ) ‘buuayy ) OUUDSOT [ ‘03uU3|1)

SJ01B|0S| JIWSIAS Jaqqn.-paluie|dal padioy
-U194-13q1} 4O (7)) JUBWISSISSE 3]IAI-3417

1139y8utin yy ‘9sanvd 'y ‘jbag S

ylomiau Aemydiy uelfey ayy
UIyam sa3pliq JO JUBWSSSSe AYljIgelauiny

9Saned 'y
I_y3uLINg |
isiley)

suonnjos
3AIjeAOUUI pUR [RUO}IPR.] JO S3ISd)eI}S
Sunysay pue Suijdpow ‘usisap :swajshs
uoi3r330.d JJWISIaS Ul AdUBAPE JUIIRY

:winisodwAg-1unpy

wooy L°L'g
8-3nL

bwnzajdoy\ 'g 1300]7 WS

uon
-e}ljIgeyal dJ1wsIas Suip|ing 104 S|[em 31310
-U0J MaU Jo udisap paseq-a3ueWliiolad

123510W81ag )
SIpPEAAS d "SOljjapy ‘N “SHNON M

S92e}193UI 91942U0D Ul S10323UU0I Je3ys
Jo 3sn Ag s3uiui| juuny ul uoioe aysoduwo)

0aUDYID) 'S ‘NOJYIZ}UI T BDIIOF 71

S9P0J JUaJ34JIp 8uISn UOIINIISUO)
J¥ Ul 92Ue]SISal 9IBLI91Ul 3Y] JO UoIR|nNdje)

0/53U3n D
‘noajizauly '3 HoIdlIbd 7 ‘nojnodowiouoyiQ ‘7

sAejlano uiyy 03 sioydue
3IM S22B4191U1 JO JoIneyaq [ejuawiLiadx]

0pIbWDIS Y\ '03UDIID) S

32e}193U1 91312U0I M3U 01 P[0 UdaM]
-3q Y13ua13s Jeays ay3 Uo azIs JO 123447

03UBIIE) 'S
pfesalied A
'siey)

Suijjepow pue sjuawadxa :sa
-JB}19}U] 93312U03-03}-3334IU0I PAIIOJUIRY
:U0ISS3S |e1dadg

wooy L°'0'g
L-3nL

35

ojoWDWDY )
‘oynwayopnyy 3 ‘UlyS Y ISOATAT T

Suoyuow a3piiq 323.1p pue Suliojiuow Aqg
-9ALIp Jo uonie.l3aul eyep Jo Ajjiqissod ay

030/pNbsby 9 TPIDIUCT Y

sa8p1ig unsixa Jo aaueUIUIRW B
10J S3183]B.13S 1590 331 0] SB JUBWSSISSY

pruyos o
SNoYN v 'S 'sfo@ 'S ‘sojpjay ' oT W

S98p1iq SULIBALI JO JUBLLISSISSE XS 10y
SauljapINg ewaJia) ay3 Yyim Suixapul piezey
poo|4 [euoi3al paseq-|A\aIIA 40 uonel3aiy

JuII3GN o 1ZUDUdy| | IUDUDY o TIUOWI3] T

andadsiad aaAd-3))|
e U1 s93pliq Jo Juawadeurw pawiojul-|AHS

uUoOWwILI3| 7
I||@8uowi] d'|N

'siley)

saspuq
J0 JuawaSeurw 3[dA2-3j1] pawiojul-ysiy
:U0ISS9G |enadsg

wooy £°¢°L
9-3niL

OL-3Nn]1 0} 9-3Nn] | SUOISSaS [BIIUYI3] JU3LINIU0)




g,
\\\\\

N

%, N

7 N
(/ \\
it

PROGRAM SCHEDULE
WEDNESDAY, July 5, 2023

09.00 - 10.00 | Keynote Lectures | Aula Magna

Ho-Kyung Kim | Life-cycle sea-crossing bridge operation under strong winds in severe weather
Robby Caspeele | Bayesian assessment of existing concrete structures: Exploiting the full power of
combined information

10.00 - 11.00 | Keynote Lectures | Aula Magna

Michel Ghosn | Safety assessment of civil infrastructure assets subjected to extreme events
Francesco Canali | The structural life of a Cathedral and the worksites of the Duomo di Milano

11:00 - 11:30 | Coffee Break
11:30 - 13:00 | Concurrent Technical Sessions | WeM-1 to WeM-9

WeM-1|T.0.1 Room | Concrete damage assessment using coda waves

WeM-2 | T.0.2 Room | Advanced strengthening and retrofitting solutions for existing concrete structures
WeM-3 | T.1.1 Room | BRIDGE|50: Experimental testing and model validation for life-cycle design and
assessment of RC/PC bridges

WeM-4 | T.1.2 Room | Optimization of inspection, monitoring and maintenance strategies for existing
concrete structures

WeM-5 | T.1.3 Room | SHM for life-cycle informed management of degrading structures

WeM-6 | T.2.3 Room | Strengthening and rehabilitation of steel bridges

WeM-7 | B.0.1 Room | Exploiting digitalization in the intervention planning for transportation
infrastructure

WeM-8| B.1.1 Room | Assessment of infrastructure facilities

WeM-9 | B.2.1 Room | Deterioration modeling of concrete, rebar, steel and bond performance

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING

13:00 - 14:30 | Lunch Break
14:30 - 16:30 | Concurrent Technical Sessions | WeA-1 to WeA-10

WeA-1|T.0.1 Room | Use of SHM and NDE for decision making

WeA-2 | T.0.2 Room | Deconstruction and reuse of steel and lightweight metal structures

WeA-3 | T.1.1 Room | Experimental testing and structural modeling of bridges

WeA-4 | T.1.2 Room | Seismic performance assessment

WeA-5| T.1.3 Room | Performance, safety, and cost of civil infrastructure in a life-cycle context

WeA-6 | T.2.3 Room | Testing and diagnostics

WeA-7 | B.0.1 Room | Safety and durability of high-performance structures

WeA-8 | B.1.1 Room | Data management and analysis for predictive maintenance of aging infrastructure
WeA-9 | B.2.1 Room | Life-cycle-oriented computational tools

WeA-10 | B.3.1 Room | Life-cycle assessment of materials and components

16:30-17:00 | Closing Ceremony | Aula Magna
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09:00 - 10:00

10:00 - 11:00

KEYNOTE LECTURES

Keynote Lectures | Aula Magna
Chairs: Mark Stewart, Mitsuyoshi Akyiama

Life-cycle sea-crossing bridge operation under strong winds in severe weather
Ho-Kyung Kim

Seoul National University

Seoul, Korea

Bayesian assessment of existing concrete structures: Exploiting the full power of combined
information

Robby Caspeele

Ghent University

Ghent, Belgium

Keynote Lectures | Aula Magna
Chairs: Eugen Bruhwiler, Mark Sarkisian

Safety assessment of civil infrastructure assets subjected to extreme events
Michel Ghosn

The City College of New York / CUNY

New York, NY, USA

The structural life of a Cathedral and the worksites of the Duomo di Milano
Francesco Canali

VVeneranda Fabbrica del Duomo di Milano

Milan, Italy

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING
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Map of the Symposium Venue

The Symposium will be held in the Trifoglio (Clover) building facilities originally designed by Gio Ponti and recently renovated and expan-
ded based on a project by Renzo Piano. The Symposium venue includes Building 13 (Plenary Sessions, Parallel Sessions, Exhibition, and
Coffee Breaks), Building 16B (Parallel Sessions), and Building 16C (Lunch Area).

Building 16B Building 13
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Exhibition

Exhibition booths are made available at IALCCE 2023. The Exhibition area is located at the First Floor of Building 13 - Trifoglio.
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Social Program

The Symposium Social Program includes Welcome Reception, Gala Dinner, and Post-Symposium Technical Tours. These events are
offered to all registered Symposium Delegates and Accompanying Persons.

WELCOME RECEPTION
Rectorate Building and Gardens | Leonardo Campus | Politecnico di Milano
Sunday, July 2nd, 2023 | 19.00 - 22.00

The Welcome Reception will be held in the Rectorate Building and Gardens of the Leonardo Campus of Politecnico di Milano.

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING

GALA DINNER
Cascina San Carlo | Caravaggio (BG)
Tuesday, July 4th, 2023 ] 19.30 - 23.30

Cascina San Carlo is a corner of peace between nature and fairy tale that preserves the atmosphere of the traditional farmhouses of
the Po Valley. The large central courtyard surrounded by arcades, the garden with fountains and water games, the tolling of the bells
and the internal rooms with large windows are just some of the ingredients of this picturesque venue. After a welcome aperitif served
in the gardens and courtyard, the Gala Dinner will be hosted in the covered square, dedicated to Caravaggio, softened by a large
central fountain and sixteen ball lamps, characterized by large windows overlooking the verdant countryside surrounding Cascina San
Carlo. The program of the Gala Dinner will include the IALCCE 2023 Awards Ceremony.

TECHNICAL VISITS
Post-Symposium Technical Toursare scheduled onJuly 6th, 2023, and offered to all registered Symposium Delegates and Accompanying
Persons.



Post-Symposium Technical Tours

The following Post-Symposium Technical Tours are organized for registered Delegates and Accompanying Persons on Thursday,
July 6th, 2023.

Tour #1: Duomo’s Building Site
Tour #2: BRIDGE|50 Testing Site

The Tours will include technical visits and complementary cultural activities such as: Duomo Cathedral, Museum of the Duomo & Ambro-
sian Library in Milan (Tour #1); Egyptian Museum in Turin (Tour #2).

Symposium Delegates who wish to participate in the Post-Sympsium Technical Tours are requested to access the online Symposium
Management System, choose the Tour they wish to participate in and the departure group they would like to join. The registered Accom-
paniyng Person who has applied to participate in the Post-Symposium Technical Tour will be added to the group chosen by the Symposi-
um Delegate.

Limited capacity may apply for the Post-Symposium Tours. Therefore, as mentioned in the Registration webpage, Symposium registra-
tion does not guarantee attendance. The available slots will be reserved to registered participants on a first-come first-served basis. The
deadline for booking the Post-Symposium Tours is June 25th, 2023. Beyond this deadline, bookings will be subject to availability.

Should you have any inquiry about these Tours, please contact the Organizing Secretariat via email at secretariat@ialcce2023.org

TECHNICAL TOUR #1 TECHNICAL TOUR #2
DUOMO’S BUILDING SITE BRIDGE|50 TESTING SITE

TECHNICAL TOUR #1: DUOMO'’S BUILDING SITE

THE DUOMO’S BUILDING SITE: WHERE SCAFFOLDING REACHES THE SKY

The cathedral’s construction site is located at the cathedral itself to allow workers to work on the monu-
ment. Starting from the “cesata” located on the south side of the cathedral, they go up to a maximum height
of 108.5 metres. Till today, it is the centre of important activities: restoration and conservation of stone
structures, installation and update of technological systems, laying of ornaments and structures from the
Marble Yard, installation of stained glass, paintings, wooden and metal artefacts ensuring the efficiency of
the grand original complex, arranging liturgical vestments and furnishings and contributing to ensuring the
dignity of religious services and of the entire cathedral. It is on this large, complex and evocative site that
the qualified workers of the Veneranda Fabbrica, often on very high scaffolding, sometimes supported by
external professionals. On this extraordinary construction site bricklayers and marble workers, carpenters
and blacksmiths, electricians and carpenters, restorers and operators, all led by the technicians in charge,
commit their skills and experience handed down and accumulated from generation to generation. These
ancient “trades” are always evolving, thanks to the contribution of new technologies, the result of contin-
uous scientific research, of which the Veneranda Fabbrica has availed itself.

While walking around the Tiburio base, guided by the engineers who manage and survey the Cathedral’s
continuous maintenance works, this Technical Tour will allow a close look at the overall process. The results
of the six-monthly inspections give the opportunity of a fine tuning on the three years based structural
maintenance program. Scaffolding is then assembled and the Veneranda Fabbrica’'s employees can at least
operate: a 637 years old commitment, progressively helped by up-to-date technology.

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING
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DUOMO CATHEDRAL

The Duomo is one of the most famous and complex Gothic constructions of the world. As dimensions, it is the
second highest church of the world after the cathedral of Beauvais in France, and the third greatest cathedral
after St.Peter in Vatican and the cathedral in Seville.

A complex of 135 spires and 3200 statues, crammed onto the roof and into the facade, adorn the exterior of
this vast cathedral. In particular, the central spire is capped by a golden statue, called Madonnina, literarily “little
Madonna", traditionally considered the Milan's protector.

The interior of the Cathedral, organized into five aisles divided by majestic pylons, contains a collection of beau-
tiful and sacred pieces of art donated by wealthy noblemen and patrons over the centuries.

MUSEUM OF THE DUOMO & AMBROSIAN LIBRARY

The Museum, with its approximately 2,000 m* of floor space and 26 rooms, collects the Treasure of the Ca-
thedral and works of art from the cathedral and from the Veneranda Fabbrica's storerooms. The pieces in the
collection are placed in a chronological itinerary that allows visitors to discover the construction phases of the
cathedral, from its foundation in 1386 to the 20th century.

The Ambrosian Library, founded by Cardinal Federico Borromeo on September 7, 1607 and inaugurated on 8
December 1609, was one of the earliest libraries to grant access to all who could read and write. It was con-
ceived by its founder as a centre for study and culture. The Library is one of the most important in the world.
Its collections numbers more than a million printed volumes (including thousands of incunabula and books dat-
ing from the 16th century); nearly 40,000 manuscripts (including the celebrated Codex Atlanticus and some of
the most important existing manuscripts) in Italian, Latin, Greek, Arabic, Syriac, Ethiopic (and much else); 12,000
drawings (@among them works by Raphael, Pisanello, Leonardo and other renowned masters); 22,000 engrav-
ings; and other unique rarities (old maps, musical manuscripts, parchments and papyri).

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING

Tour Scheduling
GROUP 1 GROUP 2 GROUP 3
Technical Visit to the Cathedral’s Construction Site 9.00 am 9.20 am 9.40 am
Visit to the Terraces and Cathedral 10.30 am 10.50am  11.10am
Free time for lunch 12.00 pm 12.20pm  12.40 pm
Visit to the Museum of the Duomo 2.00 pm 2.30 pm 3.00 pm
Moving from Museum of the Duomo to the Ambrosian Library 3.00 pm 3.30 pm 4.00 pm
Visit to the Ambrosian Library 3.30 pm 4,00 pm 4.30 pm
End of the Tour 4.30 pm 5.00 pm 5.30 pm
GROUP 4 GROUP5 GROUPG6
Visit to the Terraces and Cathedral 9.00 am 9.20 am 9.40 am
Technical Visit to the Cathedral’s Construction Site 10.40 am 171.00am  11.20am
Free time for lunch 12.00 pm 1220 pm  12.40 pm
Visit to the Ambrosian Library 2.00 pm 2.30 pm 3.00 pm
Moving from the Ambrosian Library to the Museum of the Duomo 3.00 pm 3.30 pm 4.00 pm
L|_8 Visit to the Museum of the Duomo 3.30 pm 4.00 pm 4.30 pm

End of the Tour 4.30 pm 5.00 pm 5.30 pm




BRIDGE|50 RESEARCH PROJECT

BRIDGE|50 is a research project aimed at investigating the residual structural performance of a 50-year-
old concrete bridge recently dismantled in Italy.

The research activity is carried out jointly by Politecnico di Milano and Politecnico di Torino and the project
partners include several public authorities and private companies.

The projectinvolves a wide experimental campaign of non-destructive testing and full-scale load tests on a
group of 29 prestressed beams and two pier caps moved and stored in a testing site located in the Mirafio-
ri campus of Politecnico di Torino. The planned activities include photographic mappings, drone surveys,
non-destructive testing, full-scale load tests, and extraction of a large number of material samples from
the tested structural elements for laboratory tests.

This Technical Tour will include both an introductory presentation and a guided visit of the testing site
aimed at providing an overview of the structural members under investigation along with an in-depth de-
scription of the ongoing experimental activities and recent outcomes of the project.

S\
40\ BRIDGE|50
N RESEARCHPROJECT

EGYPTIAN MUSEUM

The Museo Egizio (Egyptian Museum) is an archaeological museum in Turin specializing in Egyptian archae-
ology and anthropology.

It houses one of the largest collections of Egyptian antiquities, with more than 30,000 artifacts, and is con-
sidered the second most important Egyptology collection in the world, after the Egyptian Museum of Cairo.
Discover 4000 years of history, archeology, and art.

Tour Scheduling

GROUP 1 GROUP 2
Departure from Politecnico di Milano 7.30am 8.30 am
Arrival at Politecnico di Torino | Mirafiori Campus 9.45 am 10.45 am
BRIDGE|50 Introductory Lecture 10.00 am 11.00 am
Visit of the BRIDGE|50 Testing Site 10.45 am 11.45 am
Departure for Turin Downtown 12.00 pm 1.00 pm
Free time for lunch 12.30 pm 1.30 pm
Guided Tour of Egyptian Museum — Subgroup Entry A 2.00 pm 3.00 pm
Guided Tour of Egyptian Museum — Subgroup Entry B 2.10 pm 3.10 pm
Guided Tour of Egyptian Museum — Subgroup Entry C 2.20 pm - — -
Guided Tour of Egyptian Museum — Subgroup Entry D 2.30 pm - - -
Departure from Turin 4,15 pm 5.00 pm

Arrival at Politecnico di Milano 6.30 pm 7.15 pm

EIGHTH INTERNATIONAL SYMPOSIUM
ON LIFE-CYCLE CIVIL ENGINEERING
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Program for Accompanying Persons

The Symposium Social Program includes the attendance of Welcome Reception on July 2nd, Gala Dinner on July 4th, and Post-Symposium
Tours on July 6th. These events will be offered to all registered Symposium Delegates and Accompanying Persons.

Optional Tours for Accompanying Persons, Family and Friends of Symposium Delegates have been also organized. The Optional Tours will
require a separate registration.

OPTIONAL TOURS

THE THOUSAND FACES OF MILAN
July 3rd, 2023

Milan is a modern, rational, cosmopolitan city which nevertheless conserves its Lombardy character that “starts” to become romantic as
soon as its stops being practical. The mainly modern appearance of Milan hides the fact the city has extremely important works of art and
architecture. Milan has changed its face many times over the centuries, nevertheless in its historical heart it is possible to find traces of its
glorious past. History, art, beauty, curiosities and anecdotes unknown to most. This tour will introduce you to the most beautiful treasures
of the historical centre of Milan.

The first part of the Tour will be dedicated to discover the Basilica of St. Ambrogio, the Duomo Cathedral, and the La Scala Theatre, the
monumental symbols of the city. The remaining part of the guided Tour will also include visits to the Fashion District and the Navigli
District with Boat Tour.
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Tentative Tour Scheduling

9.30 am Departure from PoliMi with private guide(s)

10.00 am Visit the Basilica of Sant’Ambrogio and downtown walking route

10.45am Visit the Duomo Cathedral

11.20 am Visit La Scala Theatre

12.05 pm Promenade in the Fashion District

1230 pm  Free time for lunch

2.30 pm Move to Navigli District

3.20 pm Boat Tour Navigli

430pm  Walking tour Navigli

5.30 pm Departure from Navigli District
6.00 pm Arrival at PoliMi
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VARENNA AND THE MAGNIFICENT VILLAS OF LAKE COMO
July 4th, 2023

Lake Como, the third largest lake in Italy, attracts visitors from all around the world thanks to the beauty of its environment, so poetically
described by Alessandro Manzoni in his masterpiece “I Promessi Sposi” (“The Betrothed”). A unique perspective able to join the picturesque
and colorful villages, the magnificent ancient villas and their flowering gardens located on the shores, is assured moving by boat.

The fascination of Lake Como mainly arises from the small characteristic villages and the ancient magnificent residences situated along
the shores, each one having its own peculiarities. This tour offers the opportunity of discovering some of the most famous villas of Lake
Como.

Tentative Tour Scheduling

7.15am Departure from Milan by bus and arrival at Varenna

9.00 am Meet up with the guide and visit of Varenna

9.30 am Visit of VVilla Monastero in \Varenna

11.10am  Take the Ferry Boat (Traghetto) to Bellagio

11.30am  Visit of Villa Melzi d'Eril in Bellagio

1.00 pm Free time for lunch in Bellagio

2.00 pm Take the Public Boat (Battello) to Villa Carlotta

2.20 pm Visit of Villa Carlotta in Tremezzo

4.00 pm Departure from Villa Carlotta by bus

6.00 pm Arrival at Milan
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MILAN’S JOURNEY THROUGH TIME FROM 14th TO 19th CENTURY
July 5th, 2023

This tour will allow to discover the gothic and reinaissance art of Milan.

The Gothic style was born in the 12th century in France and it continued til the 14th century. It spreaded to all Europe and it reached
Italy too. In the 14th century Milan came under the Visconti family and it became the international centre of gothic art. The term “gothic”
was used for the first time by Giorgio Vasari in the 16th century as a synonym of “barbarous’, in contrast with the retrieval of the ancient
greek—roman language of the Renaissance.

The term “renaissance” indicate the art of the 15th and 16th centuries, and it is used to describe all the artistic changes, that occurred
after the Middle Ages. In this way renaissance means a revival of the classical period, and a new interest towards the ancient Roman and
Greek civilization. In fact the renaissane artists inspired themselves from the classical art to create something new. In the 15th century
Milan came under the Sforza family and Ludovico il Moro, the ruler of the city, decided to surround himself by the most important artists
of the period.

The first part of the Tour will be dedicated to discover San Maurizio al Monastero Maggiore, Castello Sforzesco, and Santa Maria at San
Satiro, the major examples of Gothic — Renaissance art. The remaining part of the guided will also include visits through the ancient Brera
district and its art gallery.

Tentative Tour Scheduling

9.30 am Departure from PoliMi with private guide(s)

10.00am  Visit San Maurizio al Monastero Maggiore
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11.00am  Visit the Sforza Castle

12.00 pm  Visit Santa Maria at San Satiro

12.30pm  Lunch and free time

2.30 pm Move to Brera District

3.30 pm Visit the Pinacoteca Art Gallery

4.20 pm Walking tour of Brera District

5.30 pm Departure from Brera District

6.00 pm Arrival at PoliMi




Transportation & Local Info

International Airports

Milan is served by three airports — Milan Malpensa, Milan Linate,
and Orio al Serio International Airport (Bergamo) — which ensure
frequent domestic and international connections. Facilities avail-
able at all the airports include tourist information offices and car
rental services.

Milan Malpensa Airport

The airport of Milano Malpensa, the largest in the Milan area, has
two terminals that offer many intercontinental connections, on top
of numerous domestic and international routes. The airport is well
connected with the city of Milan: the journey by car takes about
an hour along the A8 motorway (Milano-Laghi, Varese direction,
Busto Arsizio-Malpensa junction). Moreover, the international hub
is conveniently connected with the town by private shuttle bus
services to Centrale Railway Station and express train services to
Cadorna Railway Station.

https:/www.milanomalpensa-airport.com/en/from-to/get-
ting-to-leaving-from-malpensa

Milan Linate Airport

The Milan Linate airport, named after Enrico Forlanini, is a first-rate
city airport. The airport of Milan Linate is conveniently connected
to the city of Milan by private shuttle bus services to Centrale Rail-
way Station and the urban bus line no. 73 to Piazza San Babila.

https:/www.milanolinate-airport.com/en/from-to/
getting-to-leaving-from-linate

Orio al Serio Airport

The International Airport of Orio al Serio is the third airport of Mi-
lan. It is located close to Bergamo, about an hour away from the
centre of Milan. Orio al Serio is conveniently connected with the
city of Milan by private shuttle bus services to Centrale Railway
Station.

https:/www.milanbergamoairport.it/en
https:/www.milanbergamoairport.it/en/bus

How to Get to Leonardo Campus of
Politecnico di Milano

The Symposium venue is located in the Leonardo Campus of Po-
litecnico di Milano and it can be easily reached from Centrale Rail-
way Station and Cadorna Railway Station by taxi or public trans-
portation.

The main entrance of the Leonardo Campus is located in Piazza
Leonardo da Vinci 32, just 2-minute walking distance from the Pi-
ola subway station (Line 2 — Green). The Symposium will be held in
the Trifoglio (Clover) building facilities.

Milan has an efficient and extensive public transport system. In-
formation about public transport in Milan and how to move around
the city, including maps, timetables, tickets, real time information
and more, can be found on the ATM website.

http:/www.atm.it/en

https:/www.atm.it/en/ViaggiaConNoi/Publishinglmages/sche-
ma%20rete%20metro.jpg

Taxies in Milan

Contrary to most cities in Europe, taxis in Milan rarely stop when
someone hails them in the street. To catch a cab, you'll need to
walk to the nearest taxi stop or, otherwise call to book one in ad-
vance. There are many Radio Taxi companies in Milan. A taxi cab
can be reserved through a variety of web/phone channels, includ-
ing the following Radio Taxi services:

+3902 4040 | +39028585 | +3902 6969

Local Info

Weather

July is @ warm summer month in Milan, with temperature in the
range of an average high of 29°C (84°F) during the day and an
average low of 18°C (64°F) during the night.

Currency

The currency in Italy is the Euro. You can exchange currency in ban-
ks, exchange offices, airports and hotels. For daily exchange rates,
please visit the website of the Bank of Italy.

https:/tassidicambio.bancaditalia.it/terzevalute-wf-ui-web

If you do not want to exchange your currency, you can use credit
or debit cards. MasterCard and Visa are widely accepted by most
merchants. A little cash is however recommended for small expen-
ses. Coins are available in €2 and €1. Paper notes are available in
the same denominations as the US dollar up to the €500 (€5, €10,
€20, €50, €100, €200, €500).

Time Zone

Italy in July observes the Central European Summer Time (CEST,
UTC+2), lasting from the last Sunday in March to the last Sunday
in October and one hour ahead the Central European Time (CET,
UTC+1).

Electricity
Electricity in Italy is 220 volts, 50 cycles alternating current (AC).
Italian sockets are designed to accept round pins.
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